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PREFACE. 

In  the  last  of  four  works  coicnienced  at  the  same  time  and  svs- 
teicatically  completed,  the  Author  présents  to  the  Public  a  wopk, 
whicn  is  based  on  a  thorougn  study  of  Mediaeval  and  Renaissance 
architecture,  and  is  intended  to  elucidate  the  architecural 
ppûblems  of  the  présent  day  in  gênerai  and  particalar,  in  acc- 
ordance  ;»ith  with  the  principles  of  Tectonics  (Esthetics).  It 
13  m  realtty  a  condensation  of  the  irtellectual  work,  that 
mu3t  be  done  in  ail  architectural  designing,  so  that  if  the 
conditions  for  a  solution  of  the  probien;  are  given,  one  may 
easily  and  quickly  find  the  correspondin.^  fonr,  or  motive. The 
foriTi  finally  assuF.ed  by  this  motive  dépends  on  circumstanceç. 
and  is  the  artistic  work  of  ths  Architect.  The  bcok  is  at  the 
same  tin;e  a  manual  of  architectural  form  and  composition. 

It  is  ir.âde  possible  for  the  architect  to  conncetedly  revie/? 
thô  îTiore  iirjportant  idéas,  to  svhich  hls  rroblair,  directly  leads, 
30  tnat  nothing  essentxal  to  ths  artistic  treatment  of  his  d^^- 
sifen  ïï,ay  te  oiriitted;  he  has  only  to  décide  v?nat  rr.otive  test 
corresponds  to  the  probleir,  when  irprely  ths  leadmg  idea  of  i 
its  foriT!  is  giver. 

As  m  mj   Tectonics,!  assiiJn  to  construction  the  first  place 
in  the  artistic  tr^atirent  of  Architectural  and  en^^inaering 
structures.  So  far  as  the  artistic  form  may  be  influenced  by 
construction,  I  hâve  sought  to  base  it  on  constructive  prin- 
ciples. One,  4ho  is  guided  by  the  principles  of  Tectonics.  ,^ill 
correctly  solve  every  probleir.  The  resuit  of  tnis  methodical 
procédure  is  a  Renaissance  style,  ïïiodern  m  principle,  more  or 
less  similar  to  the  ancient  styles  and  the  Italian  Renaissance, 
as  «ell  as  to  Mediaeval  architecture.  Her^  reason  takes  the 
place  of  any  nistorical  or  traditional  restraints;  reflection 
décides  what  is  right  in  any  particular  case;  after  reason  at- 
tains  its  end,  fancy  enters  on  its  ri^^ht  of  endowin&  the  notive 
already  found  with  its  proper  form. 

In  nany  cases,  I  hâve  restricted  myself  to  the  rules  of  the 
Drôsden  school,  as  being  that  in  fhich  y,odern  Renaissance  arch- 
itecture i«?  TTost  carefully  treated,  under  the  gaidancp  of  its 
excellent  instructor,  the  late  Professor  Hermann  Nicolai. 

Xhe  fine-grained  sandstone  of  Saxon  Sivitzerland  is  eirployed 
for  building  in  Dresden.  Hence  the  dimensions  are  made  as  small 
as  possible.  Larger  dimensions  are  common  m  otner  cities,  xfe 


'^here  harder  stones  are  to  be  nbtained,  The  usually  massive 
diitenaions  of  tûe  Italian  Renaissance  are  seldom  found  in 
oar  less  trilliantly  lighted  North,  wnlcn  compels  us  to  place 
the  axes  of  the  ifindows  nearer  each  other.  The  Italians  were 
compelled  to  soften  tde  light  to  a  certain  degree.  «rhile  we 
seek  to  concentrate  it.  Ths  dimensions  of  Italian  Renaissance 
buildings  are  therefore  always  either  too  massive  or  too  weak, 
buildings  ars  therefore  alî?ays  either  too  massive  or  too  weak, 
if  directly  transferred  to  tûe  North;  too  massive,  because 
corresponding  to  a  largep  scale  of  the  building;  too  ifeak,  be- 
cause intended  for  a  stronger  light.  In  many  cases,  it  is  best 
to  be  acquainted  with  a  minimum  rule,  suited  to  our  conditions. 

The  »ork  i^^ill  not  be  found  exhaustive;  many;  îrill  miss  what 
the  consider  to  be  of  great  importance,  some  will  possess  add- 
itional  materials,  ^hile  yet  others  may  find  certain  portions 
treated  too  briefly  or  too  fully.  The  Author  »ill  be  contented, 
if  the-ileading  ideas  are  found  usable,  and  are  treated  »rith 
sufficient  fulness.  Those  persons,  who  hâve  ever  sought  to 
consider  abundant  materials  from  a  gênerai  point  of  vie»,  will 
realize  the  difficulty  of  sat.iafying  every  reader  ancî  of  ^rit- 
in^  a  ifork,  whose  différent  portions  3hall  be  ?!ymmetrically  d 
developed,  neither  too  broadly  nor  too  concisely. 

Tne  great  number  of  .foodcuts  required  for  the  ifork,  necessi- 
tated  the  simplest  mode  of  treatment.  As  the  book  ia  intended 
for  the  use  of  architects,  who  hâve  passed  through  their  peri- 
od  of  study,  it  is  proper  tbat  the  sketches  should  only  be 
sufficient  to  be  clearly  understood,  just  such  as  are  drajrn 
by  the  instructor  on  the  blackboard  with  crayon. 

Por  the  benefit  of  those  desiring  to  use  the  work,  «?ho  neith- 
er possess  nor  are  acquainted  with  my  Tectonics,  ths  most  imp- 
ortant conclusions  of  that  work  are  briefly  collected;  they 
are  leading  ideas  of  dscided  importance. 

Berlin.  Jan.  15S3.  The  Author. 
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Récapitulation  of  the  more  important  laws  of  gênerai 
Tectonics. 

Section  1.  Esthetic  Principles. 

1.  The  estûetically  agreeable  is  only  unity  m  itself,  or  a 
unity  coffiposed  of  many, 

2.  The  mode  of  connection  of  the  irany  niust  either  be  évident 
of  be  easily  divined, 

3.  A  déviation  from  unity  is  disturbing.  if  without  suffici- 
ent  reason, 

4.  With  a  sufficient  reason,  this  déviation  produces  a  great- 
er  pleasure  than  unity.  since  it  is  the  beginnmg  of  variety, 

5.  The  simplest  forir  of  variety  in  unity,  for  ail  visible 
thmgs,  is  Symmetry. 

6.  From  a  higher  point  of  vie"4,  equilibrium  surpasses  synîme- 
try  in  agreeableness, 

7.  The  unifying  connection  of  the  manf:  excludes  everything 
mcomiLensurable  or  incomparable,  as  a  disturbing  élément. 

S,  From  a  higher  stand-point,  the  unifying  connection  of  the 
ïïiany  must  accord  with  an  idea^suggested  by  the  whole,  we  term 
this  requirement,  <vhich  must  be  satisfjed,  tnat  of  internai 
trath, 

9.  Furtner,  the  whole  must  harmonize  with  the  subject,  wnich 
it  représenta,  or  with  the  purpose  it  subserves,  and  ifith  the 
rreâns  of  its  realization.  This  is  the  requirement  of  external 
truth. 

10.  The  âgreeableness  changes  with  the  component  factors, 
connected  with  the  appearance  of  unity  or  variety.  The  whole 
must  be  in  harmony  with  thèse  associative  factors. 

11.  Variety  detnands  contrasts  of  complsmentary  peculiirities. 
Contrasts  may  only  occur  between  comparable  things.  Contrasts 
require  préparation,  adjustment  or  solution.  Groups  of  contr- 
asting  effects  may  be  combine^  togetb-^,  thus  enhancing  the 
effect  of  variety  and  unifying  connection.  The  resalts  of  con- 
trasting  effects  coniist  in  converging  or  diverging,  graduai 

or  rapid,  mcrease  or  diminution  of  pleasure  or  disgust. 

12.  As  in  nature,  so  in  art  and  tectonics,  the  end  must  be 
attained  in  the  simplest  way.  The  complète  harmony  of  form  and 
purpose  13  the  indispensable  requirement  of  ail  beauty  in  tec- 
tonics, and  demands  the  absolute  purity  of  the  external  appear- 
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apt-earance  of  tne  object,  as  the  loiiest  step  of  the  beautifal, 
on  ttie  one  hand,  on  the  other  fcsing  the  agreement  of  the  qual- 
ity  of  the  forin  with  the  purcose. 

13.  The  principle  of  internai  and  external  truth  implicitly 
comprises  the  requirement  of  the  characteristic,  i.e.,  of  the 
proîiiinence  of  the  distinctive  characteristics  of  différent 
things;  idead  aims  require  the  placing  of  those  things  of  sec- 
ondary  importance  in  the  background,  on  reasons  of  essential 
propriety  or  conventionalization,  that  modification  of  foriTi, 
required  by  the  purpose, 

14.  Syiïjbolization,  or  the  représentation  of  what  cannot  be 
directly  represented  by  means  of  external  signs,  comprises  the 
personification  of  gênerai  conceptions,  of  religious  ideas, 
ifhose  reality  is  only  perceptible  to  the  mind,  or  (fhich  are  in- 
visible or  too  great  to  be  seen  as  a  >»ûole,  of  complex  things 
by  a  simple  token.  Syinbolical  acta,  cérémonies  and  objecta, 

and  monuments,  are  means  of  expression  for  the  personification 
of  Art. 

Section  II.  The  geometrical  Slement  in  Tectonics. 

1.  The  point  13  the  symbol  of  unity  becaase  it  is  the  sinipl- 
est  geometrical  construction. 

2.  With  a  pair  of  points  is  connected  tne  idea  of  symmetry 
and  equilibrium,  according  to  their  relation  to  a  horizontal 
plane,  Whetner  right  an^  left,  above  and  below,  before  and 
beûmd  it,  and  whether  the  line  Joinin^  them  is  divided  mto 
equal  or  unequal  parts. 

3.  The  point  as  beginning,  middle  or  end  point,  focus  or 
centre  of  gravity,  requires  spécial  prominence  as  a  unity,  in 
tectonics,  .^here  it  is  the  spécial  in  the  gênerai,  and  is 
characteristic.  An  intermediate  point  only  needs  to  be  accented. 

4.  The  division  of  a  linear  magnitude  into  two  or  three  equal 
parts  is  pleasing  from  its  symmetry,  or  as  a  group,  if  the  mid- 
dle part  be  prominent;  if  the  middle  part  be  less  or  greater 
than  the  side  parts,  the  second  group  is  mors  pleasing  tha* 
tne  first,  on  account  of  the  accent  placed  on  it. 

3.  Divistions  into  three,  four  or  five  parts,  arc  pleasing 
if  the  middle  or  end  parts  are  accented. 

6.  With  a  division  into  more  than  three.  four  or  five  parts, 
the  ïfhole  èoses  its  distinctness,  and  its  agreeableness  dimin- 

isnes. 
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7.  By  division  into  a  great  nuitber  of  parts,  tbe  séries  rep- 
resents  a  conforicity  to  law,  whose  agreeableness  increases,  if 
it  be  composed  of  periodically  recurring  divisions  and  groups, 
eniianced  by  interruptions. 

3.  The  grouping  of  individuel  points  around  another  may  fol- 
ios a  centric  or  excentric  arrangement, 

9.  Tbe  division  of  a  surface  may  be:-  a,  linera;  b,  according 
to  two  rectangular  axes,  o  to  three  axes  making  angles  of  60** 
vfitn  each  otber;  c,  according  to  axes  independent  of  tfte  forics 
of  tne  éléments  of  the  surface;  d,  centric  or  excentri/C. 

Linear  division  of  surfaces  may  occur,  whicn  consists  of  re- 
ally  harmonizing  éléments,  ir.  which  both  directions  are  equally 
accented,  right  and  left  of  the  longitudinal  axis,  and  tbere- 
fore  equilibrate  each  other,  or  in  ifûich  thèse  differ  from 
each  other. 

10.  Division  of  surfaces  according  to  two  or  three  axes,  »e 
term  web  Systems;  that  according  to  axes  independent  of  the 
form  éléments,  î^e  call  embroidery,  Tr-osaic.  fcraid,  lattice,  knit, 
cfaam,  net  or  cell  Systems,  according  to  the  mode  of  construc- 
tion employed. 

11.  The  centric  and  excentric  division  of  surfaces  produce 
radial  and  spiral  arrangements. 

12.  A  great  many  regular  mathematical  curves,  never  employed 

in  Art,  possess  a  decided  esthetic  importance  as  forms  of  motion. 

13.  The  distribution  of  points  in  space  may  be  ^laced  under 
one  of  the  Systems  of  crystallography,  regular,  quadratic,  rh- 
ombic,  hexagonal,  as  srell  as  under  the  three  clinical  Systems 
4ith  inclined  axes. 

14.  Spaces  may  be  divided  by  planes  into  cubic,  parallelopi- 
pedic,  rhombohedric  and  tetratedric  éléments,  and  by  combining 
thèse  forms,  it  may  be  entirely  cccupied  by  rhombic  dodecahed- 

ric  éléments. 

IS  With  the  ideas  of  above,  belo»,  right,  left,  before,  be- 
hind,  within  and  without,  are  assoc1?ted  the  ideas  of  values, 
and  with  thèse  are  joined  those  of  coordination,  subordination 
and  independence. 

Section  ÏII.  ?orm. 
I,  The  Form  itself. 
1.  Nothing  belongs  to  pure  perception,  that  lies  within  or 
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without  the  fom. 

2,  The  more  completely  tûe  pecaliarities  of  the  ground  forma 
are  presented  to  the  act.ual  perception,  tbe  more  favorably  they 
appear  to  the  esthetic  sensé. 

3.  The  more  the  characteristic  relations  of  pure  perception 
are  changed  to  actual  perception,  the  more  useful  will  thèse 
be  in  esthetic  respects, 

4,  Crystalline  forms  are  actually  perceived  by  ineans  of  the 
proïïiinence  of  their  angles,  edges  and  surfaces,  and  this  is 
made  possible  by  the  optical  peculiarities  of  the  ïï-iâterial,  To 
Œâke  the  axes  visible,  mark  the  angles,  central  points  of  edges 
and  surfaces,  and  planes  of  cleavage,  which  assists  the  actual 
perception. 

^.  Round  bodies  only  appear  in  relief  through  optical  pecul- 
larities,  and  this  appearance  is  heightened  ty  nieridians,  by 
drawmg  génératrices,  and  by  the  actual  prominence  of  axes, 
centres, and  foci,  as  well  as  of  tangential  surfaces. 
B.  Relations  of  purpose  and  form. 

6.  hivery  form  tnat  hinders  the  attainirent  of  an  end  is  to 

be  avoided  in  Tectonics;  every  other  one  is  to  be  sought,  whi- 
ch  nay  furbher  the  satisfaction  of  a  purpose. 

7.  Cne  iicportant  condition  of  tne  form  treatiLent  lies  in  the 
capability  of  combination  of  the  eleinents  of  a  structure. 

5.  The  capability  éor  séparation  of  a  construction  niay  deter- 
T.ine  its  form  treatEent. 

9.  The  forni  raay  be  determined  by  the  purpose,  in  that  in  gên- 
erai it  cannot  ce  found,  unless  the  latter  is  given. 

10.  The  form  may  be  entirely  independent  of  the  purpose. 

11.  The  sélection  cf  a  forni  inay  thus  far  be  deterinined  by 
the  purpose,  that  by  its  ineans  the  end  may  best  be  attained. 

12.  The  form,  theoretically  most  tasteful  n.ay  be  l'^ss  adapted 
to  fulfil  a  certain  purpose  than  another,  o^ing  to  accidentai 
circuiEstances. 

13.  A  modification  of  form  is  permissible,  tbrcugh  the  possi- 
bility  of  the  irisuse  of  the  peculiarities  of  an  object  for  an- 
other purpose. 

14.  î.'odification  of  forms  may  be  required  by  the  number  of 
modes  of  application. 

13.  Tne  forms  ïïiay  remain  constant,  even  if  the  purpose  be 

lost. 
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16.  Ttie  modification  of  fornis  dépends  on  the  numfcer  and  suc- 
cession of  tne  purposes  for  whicfa,  and  according  to  ntiich,  the 
article  may  be  employed. 

17-  The  capacity  for  ose  leasens:  ijit^  use. 

18.. The  construction  may  be  destro^ed  by  a  singée  use. 

19*  Porm  niay  be  défendent  on  an^ent^e  séries  of  purposes, 

20.  If  several  peculiarities  of  an  object  be  simultaneously 
applied  to  several  purposes,  its  forïr^treatment  is  a  function 
of  its  peculiarities  and  its  purpose. 

21.  If  thèse  peculiarities  be  emprôyed  for  différent  purpos- 
esat  considérable  intervais  of  tiine,  the  forin  may  chané'^  in 
accordance  with  the  purpose  and  peculiarities. 

22.  If  a  séries  of  purposes  are  subordinated  to  each  other, 
their  succession  détermines  the  form  treatment. 

23.  Coordinate  purposes  require  a  form  treatnient  îfhich  takes 
both  into  account. 

C.  Relation  of  Material  and  PoriE. 
a.  Relation  of  co^srence. 

24.  Forms  of  uniforin  résistance  are  employed  for  econoiry  of 
weight.  ïïiaterial  and  work,  or  of  cost;  the  difficulty  of  cons- 
tructing  tnese  causes  the  préférence  of  approxirrate  forïïiS  to 
thoae  theoretically  correct.  FoririS  of  absolute  résistance  are 
not  only  préférable  for  ail  structures  subject  to  intense  for- 
cer, but  are  aost  pleasing,  smce  their  capacity  for  resisting 
strain  is  apparent. 

2S  The  use  of  approximate  instead  of  exact  fortes  of  uniform 
résistance  is  an  expédient  for  varying  and  animating  the  out- 
liae,  îrhile  retaining  the  sairie  enveloping  forir. 

26.  In  case  of  bodies  subject  to  but  small  external  forces, 
forms  of  uniforŒ  résistance  are  to  be  avoided,  and  more  decid- 
ed  changes  of  cross  section  are  required. 

t.  c.  The  ÎZaterial,  its  préparation  and  combmation. 
I.  Building  gonstruction. 
A.  Building  Materials. 

27.  Genenal  la^vs  for  the  form  treatment  of  building  ffiaterials 
cannot  be  established;  they  change  with  the  quality  of  the  œa- 
terial  and  the  purpose  to  -.rhich  it  is  applied.  But  the  follow- 
in4  are  valid  in  spécial  cases. 

Hard  stones,  wrought  with  difficulty.  should  be  dressed  as 
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little  as  possible  and  be  siïïiply  treatedfif  polistied,slight  c 
curvatures  are  préférable  for  sicall  forgs,  strong  curvatures 
for  large  ones.  Softer  stones,  like  serpentine  and  marble,  œay 
be  turned. 

28.  Hard  stones  wrought  with  diffiôalty,  as  «ell  as  coarse 
grained  stones  and  portous  stones,  are  generally  suitable  for 
tfcose  structural  uses  in  architecture  and  engineering,  (fhich 
are  subject  to  severe  external  forces. 

29.  Uncoursed  stones  correspond  to  Cyclopean  inasonry.  cours- 
ed  stones  to  squared  stonei«rork. 

30.  To  save  work  and  obtain  a  stronger  bond,  the  stones  sho- 
uld  be  as  large  as  possible. 

31.  Farallelopipedic  blocks  of  stone  corcposing  the  parts  of 
a  structure  require  a  suitable  mode  of  jomting  to  save  niate- 
rial  and  jfork;  the  joints  should  never  be  employed  as  a  purely 
décorative  expédient  ^here  no  joints  are  required  by  the  cons- 
truction. Parts  of  the  building  inay  be  divided  by  joints,  but 
the  height  of  its  ireirbers  should  never  exceed  the  iraximum  hei- 
ght  possible  of  quarry  bed. 

32.  The  fineness  of  the  grain  and  the  icagnitude  of  the  foriris 
ertployed,  as  *ell  as  the  distance  fron-  the  eyes  of  the  observ- 
er, deterïïiines  the  ir.ode  of  cutting  errployed  for  the  external 
surface  of  the  stone,  and  the  direction  of  the  strokes  must  be 
suited  to  tne  doi«rnward  flo;^  of  the  «ater. 

33.  The  beauty  of  dark  stones  is  irach  enhanced  by  polishing, 
that  of  light  stones  but  slightly. 

34.  The  forirs  of  bricks  may  be  sirrilar  to  those  of  soft  sto- 
nes, if  unburnt;  like  those  of  hard  stones,  if  burned. 

33.  The  foru  ^  r,-^   ij^'eased  bricks  should  be  bounded  by  plane 
or  cylindrical  surfaces,  cr  be  iirpressed  by  a  mould. 

36.  The  forms  of  modeled  and  burned  clay  are  limited  in  diF,- 
enaions,  relief  and  projection,  by  the  shrinkage  and  cracking 
of  the  clay,  as  <?sll  as  by  the  difficalty  of  an  aaiforir;  burn- 
ins.  and  by  tne  ^lexibility  of  the  material. 

37.  The  dimensions  of  a  brick  deterinine  the  diiriensions  of 
ail  ornaniental  terra  cotta  blocks,  and  of  blocks  of  eut  stone 
uaed  in  the  saite  construction,  and  limit  the  size  and  choice 
of  forir.s  of  section,  but  admit  of  a  peculiar  décorative  and 
coastructive  treatwent,  which  gives  a  peculiar  character  to 

brick  masonry. 
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38.  Cernent  concrète  used  as  a  building  material  is  subject 
to  the  same  laifs  as  other  cast  materials,  or  if  wrought  after 
bardening,  is  to  be  treated  in  the  sanie  ifay  as  eut  stone, 

35.  THe  working  of  »ood  produces  parallelopipedic  and  cylin- 
dric  foriLS,  turned  f orras,  and  reliefs  in  endless  variety,  obt- 
ained  by  carving,  Many  <0orffis  can  be  produced  by  bending  and 
by  pressing  the  material. 

40.  The  slight  strength  of  wood  perpendicular  to  the  fibres 
requires  that  the  figres  be  eut  as  little  as  possible,  and  the 
form  treatment  is  limited  in  respect  to  this  point;  but  in  hard 
and  dense  woods.  this  may  be  neglected,  deep  incisions  and  fre- 
in terruptions  of  the  fibres  may  occur,  and  an  animated  altern- 
ation  of  slight  and  strong  curvatures  is  required. 

41.  The  forms  of  cast  iron  are  entirely  dépendent  on  the 
mould,  pattern,  the  process  of  casting  and  the  ifithdranal  from 
the  ffiould.  It  may  be  said  in  gênerai,  that  cast  iron  is  préfér- 
able for  thin  objects,  plates  or  thin-walled  articles,  that  t 
the  difficulty  of  working  its  external  surface  requires  the 
casting  to  be  as  sniooth  as  possible,  that  its  great  strength 
makes  it  peculiarly  adapted  for  strongly  loaded  parts  of  a 
structure,  for  which  forms  of  uniforni  strength  are  to  be  rec- 
ommended  on  account  of  economy  of  material,  as  well  as  streng- 
thening  ribs,  perforations,  and  thickaaed  surfaces,  in  proper 

places. 

42.  Wrought  iron  requires  simple  and  slender  forins  in  const- 
ruction of  as  large  dimensions  as  possible,  the  rounding-off 
of  projecting  angles,  graduai  transitions  and  diminutions,  and 
in  engineering  structures  a  restriction  to  the  use  of  bars  of 
the  usual  trade  sections  and  forms. 

43.  Forged  work  demands  gentle  curvatures  and  smooth  transi- 
tions, flatness  iji  thick  plates,  variet  v  m  thm  ones. 

44.  Supplementary  work  on  the  external  surface  of  wrought 
iran  is  to  be  avoided,  unless  absolutely  necessary. 

43.  If  ifrought  iron  be  employed  for  articles  ifbose  strength 
far  exceeds  the  strains  to  which  they  may  be  exposed,  the  grea- 
test  varietw  of  forms  is  admissible. 

46.  Steel  combines  the  good  qualities  of  cast  and  of  wrought 
iron  in  the  highest  degree,  and  therefore  it  allows  a  wider 
range  of  form,  as  well  as  the  use  of  very  thin  or  very  massive 
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parts,  and  is  especially  remarkable  for  it3  tempering  colors, 
^nd  a  capacity  for  receiving  polish, 

47.  The  excellence  of  copper  consista  in  its  adaptation  to 
ail  hamicered  ifork,  iffitb  its  fine  polisb  and  beautiful  color, 
and  also  tne  fine  color  and  durability  of  its  oxidations. 

48.  Brass  and  red  t^ass  unité  a  spécial  suitability  for  cast- 
ings  with  roost  of  the  peculiarities  of  copper. 

43*   j.es^d   ând  zinc  may  be  employed  for  cast  and  ffrought  tfork, 
as  well  as  for  perforated  work  in  plates. 

^0.  Tin  with  its  silvery  wbite  color,  bright  lustrs  and  rés- 
istance to  oxidation,  is  suitable  for  fine  castings  as  well 
as  for  tinning. 

B.  Building  Constructions. 

31.  Stone  constructions  are  jointed  structures,  forining  walls, 
supports,  ceilings  and  pavements. 

32.  Wooden  constructions  coniprise  the  lengthening,  deepening, 
jfidening  and  jointing  together  of  tiinbers,to  forir.  walls,  supp- 
orts, ceilings,  floors,  panelings  of  ail  kinds,  frameworks  and 
otûer  structures. 

33»  î^etal  constructions  are  connected  by  ireans  of  rivets,  t 
boits  and  keys,  employed  in  engineering  for  form  and  structure 
aimilar  to  those  of  wood,  and  especially  m  iTiecnanical  engine- 
ering for  iTîoving  inachines,  subject  to  both  force  and  vibration. 
II.  Joinery;  Locksmith's  work.  (jijetal  work). 

34.  Joinery  usually  eiriploys  boards  and  scantlings  of  small 
dimensions  for  thin  partitions,  light  ceilings,  floors,  stairs, 
doors  and  iiindows,  railings  and  lattices,  and  lastly  for  furn- 
iture. Works  in  Joinery  are  ligbt  structures,  ifhose  forms  dépend 
pather  on  econoiEy  of  iraterial  used  than  on  their  purposes,  and 
they  are  connected  by  panelings.  Trosaic  joints,  framings  and 
latticings  of  ail  kinds. 

'^S  The  works  of  the  locksmith,  like  those  of  the  joiner,  d 
differ  from  those  of^the  principal  portions  of  a  structure  in 
that  the  élément  of  weight  is  less  proir.inent  than  that  of  str- 
ength;  like  Joinery  they  are  ccirposed  of  bars  and  plates,  of 
owerlays  and  trimmings,  and  they  likewise  possess  a  ifide  range 
of  forms.  Wrought,  bent  and  stamped,  (fith  iron  parts  turned 
about  a  longitudinal  axis,  bars  and  plates  rolled  into  volutes 
and  springs,  perforated  plates,  etc.,  thèse  are  the  elenientary 
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forma   peculiar  to  locksinitb's  work. 


III.   Textile  Art. 


^6.  ProiE  flexible,  tougti  and  fibroua  materials,  textile  art 
produces  ifickerifork,  woven  fabrics»  embroideries,  knitted  and 
netted  networks,  chain  works,  felts,  on  the  basis  of  the  div- 
ision of  surfaces  given  under  II,  9  and  10. 

IV.  Mosaics. 

^7«  Joinings  ifhose  strengtfi  dépends  on  a  cenienting  material 
and  whoae  forins  are  based  on  tûe  luosaic  System. 

V.  îuetallotechnics. 

^8.  This  especially  comprises  small  art  works, euploying  the 
noble-:  metals  and  tne  finer  allojrs  of  copper,  in  addition  to 
tue  metals  classed  as  building  materials.  The  processes  are  t 
the  etching  of  alloys,  polishing,  chasing,  daniascening,  engsa- 
viDg,  etching,  gilding  and  silvering,  plating,  stamping,  incr- 
ustation, niello  work,  fil^gree  work,  and  the  setting  of  pre- 
cious  stones. 

VI.  Tectonics. 

^9.   Tectonics  in  a  liiïàted  sensé  produces  in  a  hard  Tnaterial 
turned  and  inlaid   works. 

VII.  Enarreling. 

6C.  EnaiEeler's  work  is  principally  glass  icaking  and  coirprises 
the  treatment  of  cast  and  pressed  materials,  as  well  as  glass 
blowing,  flashed  anf  filigree  work,  and  the  art  of  enameling. 

VIII.  Ceraœics. 

6lCeramics  is  chiefly  the  fashioning  of  pottery,  and  like  ail 
otner  technical  industries  employing  clay,  it  is  subject  to  t 
the  control  by  its  peculiaritieson  the  one  hand,  by  its  remark- 
able  plasticity  and  adhesiveness  and  its  burning  to  a  porous, 
fritty  or  glassy  mass,  on  the  other  by  its  injurious  peculiar- 
ities  of  shrinkagp.,  of  being  (^b^îVj   broken  or  bent  out  of  sha- 
pe,  and  of  being  uniforiiily  burned  with  difficulty. 

IX.  The  Art  of  Forn.. 

62.  The  art  of  form  in  pure  relief  is  entirely  free  in  the 
choice  of  form,  only  being  restricted  within  certain  limits 
by  the  material  employed. 

d.  Relations  of  light  and  shade. 

63.  The  strength  of  relief  in  the  form  muât  harmonize  with 
tne  average  intensity  of  sunlight  ir>  the  place  confiidered, 
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and  with  the  degree  of  fcrightneas  of  the  colored  materials, 
and  must  also  increase  or  diminish  invepsely  as  thèse  condi- 
tions. 

64,  Nearer  objecta  appear  brigfiter  tfaan  those  more  distant, 
and  conversely,  brigbter  otjects  appear  nearer  tban  darker 
ones. 

63.  As  the  objsct  is  psrcoved  fpoir-  tbe  eyes  of  the  observer, 
ttie  fine  gradations  of  light  and  shade  are  lost,  the  object 
appears  indistinct  and  as  if  vanishing;  conversely,  indistinct 
objects  appear  ir>ore  distant  than  if  distinct,  and  the  forn] 
must  be  sketch  like,  to  obtain  greater  distinctness.  if  it  be 
distant  from  the  observer. 

66.  Irradiation  œay  cause  an  exaggeration  of  forni,  according 
to  tne  location  of  the  object,  with  référence  to  other  bright 
or  dark  objects. 

67.  The  optical  déceptions  of  the  relations  of  the  dimensi- 
ons and  their  direction  raquire  considération. 

68.  The  greater  the  number  of  other  articles  between  tne  ob- 
server and  the  object,  the  more  distant  /rill  it  appear,  the 
fe/ier,  the  nearer  will  it  seem. 

69.  Transparency  of  the  laterial  lessens  the  depth  of  shad- 
0W3  and  the  relief  effect.  which  dimmishes  as  the  transparen- 
cy becon.es  more  perfect.  Transparency  represents  the  light, 
??eak  and  fragile,  therefore  transparent  materials  are  not  em- 
ployed  for  structural  parts,  but  only  for  décorative  purposes. 

70.  Reflecting  surfaces  émit  ;fidely  distributed  light  rays 
it   plane  or  slightly  curved,  or  sharp  and  concentrated  rays  if 
strongly  curved.  î/aterials  having  polished  and  mirror-like 
surfaces  generally  exhibit  sharply  distinguished  masses  of 
light  and  shade,  and  reflections,  while  Tuaterials  of  i^eak 
reflective  powers  show  soft  transitions  and  reflectionsj  hence 
the  propriety  of  sharper  and  gçntler  curvatures  in  the  form  of 
weak  reflecting  powers;  we  permit  soiretines  one  and  soraetimes 
the  other  to  predominate. 

D.  Symbolical  Forins. 
a.  Relative  Forics, 
I.  Liniiting  ^ornis. 

71.  Limiting  forms  indicate  the  beginning  or  termination,  or 
nave  the  relation  of  nucleus  and  enclosure.  Beginning  and  ter- 
niaal  fornis  are:-  a,  disconnected  at  top  or  on  botn  aides;  b. 
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diaconnected  at  bottom;  c,  connected  ends  of  horizontal  struts; 
d,  connected  ends  of  horizontal  ties;  e,  connected  ends  of 
supports;  f,   connected  ends  of  tierods7  Disconnected  and  con- 
nected terminations  mnst  alifays  express  that  by  their  own  str- 
ength,  they  hâve  formed  theiuselves  so  to  terminate,  or  as  if 
tlieir  forms  rose  spontaneously  against  the  résistance,  A  spi- 
ral form  of  décoration  is  appropriate  for  ties  and  tierods, 
and  longitudinal  stripes  for  supports  and  struts,  and  connect- 
ed terminations  hâve  functions  similar  to  those  of  the  hunian 
head,  foot  and  hand,  since  thèse  are  opposiné  and  fixing  mem- 
bers. 

72*  Liiiiits  of  surfaces  are  to  be  so  formed.  that  the  irateri- 
al  niay  appear  self-linited  on  its  edges,  or  shade  off  freely 
tocards  the  centers  of  openings,  or  be  enclosed  by  bounding 
forins  of  ail  kinds.  Divisions  of  surfaces  require  différent 
foriTiS  of  borders  and  of  adjacent  parts,  expressing  the  alter- 
nation  of  the  two  portions. 
2,  Transitional  Forins, 

73.  Intermediate  forms  transforF.  one  cross  section  or  direc- 
tion into  another. 

74.  Arrangements  of  forirs  indicate  separat^d  yet  re-connect- 
ed  parts,  and  may  personify  the  strength  of  the  connection, 
the  ne»f  relations  of  both  parts  to  each  other,  of  one  part  to 
the  other,  or  of  neither  part  to  the  other;  they  can  indicate 
preliminary  or  terminal,  completing  or  free  terminal  forms,  or 
direction  in  gênerai. 

7S  With  convexity  and  concavity  are  associated  the  représ- 
entation of  repulsion,  aversion  and  exclusion,  on  the  one  hand, 
on  the.  other,  those  of  admission  and  réception;  the  first  ser- 
ve well  as  bearing,  the  latter  for  changing  and  terminal  forms. 

76.  The  divisions  itill  be  conceived  to  b»  necking  and  footing, 
as  well  as  Connecting  members,  in  the  sensé  of  the  décoration 
of  the  human  body. 

77-  Separate  divisions  of  groups  of  members  are  separated  by 
fillets,  coves,  rounds  and  small  mouldings. 
b.  Décorative  Forms. 

78.  îhe  highest  application  of  ornamental  forms  is,  like  that 
of  'relative  forms,  to  pepresent  the  material  as  if  animated, 
i.e.,  when  the  external  form  corresponds  to  the  purpose  subser- 
ved.  The  simplest  application  is  to  render  a  unity  or  a  single 
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point  more  prominent.  A  second  application  is  the  characteriz- 
ation  of  symicetrically  arranged  points,  which  are  subo^idinate 
to  a  single  point. 

79.  Ornamental  fornis  corresponding  to  a  centric  arrangenient 
take  tfae  form  of  wreaths,  necklaces,  rings,  girdles  and  brace- 
lets; to  the  excentric  arrangement  correspond  the  palm  orname- 
nt,  branches  of  flowers  and  masses  symmetrically  arranged  ab- 
oat  a  focus,  certain  directions  being  accented, 

80.  A  third  groap  or  ornamental  forms  are  continuous  motives 
for  characterizing  a  certain  direction,  whereby  other  directi- 
ons are  made  prominent. 

Section  IV.  Proportions. 
1.  The  unit  of  scale  of  ail  haman  works  and  structures  in 
Tectonics  is  man  himself,  but  the  mass  dépends  on  the  weight 
of  the  F.aterial,  increasing  as  the  cube  if  the  dimensions  inc- 
rease  in  three  directions. 

^.  The  permissible  limits  of  dimensions  in  Tectonics  dépend 
on  the  distance  of  the  object  from  the  observer. 
Section  V.  Coloration. 

1.  The  simple  colors  are  red,  yello»,  blue;  the  mixed  colors 
are  green,  orange,  violet;  red,yellow  and  orange  are  active, 
green,  blue  and  violet  are  passive  colors.  Complementary  col- 
ora produce  the  most  marked  contrasts.  Color  arrangements  hâve 
différent  esthetic  values  according  to  the  prédominance  of  ac- 
tive or  passive  colors,  to  the  représentations  iiith  which  they 
are  associated  and  the  brightness,  intensity  and  spécifie  im- 
portance. Représentations  in  Tectonics  may  strongly  influence 
coloration,  compelling  us  to  a  more  restricted  choièe  of  pig- 
mentsthen  striving  to  attain  harmony,  preferably  by  shading 
off  thèse. 'colors. 

2.  Black  and  ifhite,  silver  and  gold,  strongly  contrast  with 
colors;  black  and  wûite  modify  the  degree  of  brightness  of 
colors  by  irradiation;  métal  placed  between  colors  intensifies 
thèse  contrasts.  and  if  sprinkled  over  the  surface  lends  a  fes- 
tive  character  to  the  coloration,  but  suppresses  the  color 
effect  by  its  prépondérance,  yet  this  can  only  be  excelled  by 
the  gleam  and  play  of  the  precious  stones. 
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INTRODUCTION. 

By  Architectonics  is  meant  tne  science  of  the  treatment  of 
architectural  forins  in  accopdance  with  tùe  principles  of  Tec- 
tonics  (Applied  Satfaetics).  *^ 

Ine  building  is  the  probleir  in  architecture,  and  it  serves 
the  most  diverse  purpoaes  of  a  habitation,  for  public  life 
and  assemblies,  as  well  as  for  religious  worship, 

Since  we  pass  from  the  spécial  to  the  gênerai  in  order  to 
obtain  an  understanding  of  the  subject,  we  shall  first  dis- 
cuss  the  parts  of  the  building,  next  the  building  itself,and 
lastly  the  grouping  of  buildings  and  the  planning  of  cities. 

Our  design  in  the  following  pag^s  is  always  to  trace  ont 
the  motive  in  a  spécial  problem,  which  offersuitself  for  art- 
istic  treatment. 

If  with  Semper,  we  were  jrilling  to  recognize  the  problem  of 
Tectonics  in  the  external  covering,  we  might  envelop  an  object 
in  any  décorative  covering  whatever,  which  seemed  suitable  for 
ths  puspose  on  external  grounds,  but  having  no  real  connection 
witn  the  internai  nature  of  the  object.  A  wall  would  then  be 
merely  the  enclosure  of  a  portion  of  space,  like  a  suspended 
curtain  or  mat,  and  in  accordance  with  the  external  covering 
System,  the  jiall  niigbt  be  constructed  in  any  manner  «hatever, 
only  requiring  merely  to  be  covered  by  any  kind  of  protective 
coatmg,  on  which  might  be  painted,  carved  or  stamped  anjt  des- 
ired  tapestry  patterns. 

Granting  that  the  covering  principle  prédominâtes  in  the 
earlier  architectural  styles  of  the  past,  as  Semper  tried  to 
prove,  this  furnishes  no  évidence  that  it  would  be  an  inartis- 
tic  thought  to  take  the  construction  as  the  starting  point  for 
the  structural  form.  Architecture  coTrirences  with  the  construc- 
tion and  stops  when  nothing  remsins  to  build.  Hence,  we  shall 
pursue  the  other  course  and  attempt  to  dérive  ths  architectu- 
ral motive  from  the  construction.  If  our  résulta  sometimes 
conflict  with  those  of  the  other  theory,  we  can  content  ours- 
elves  with  this,  that  the  adhèrent  to  the  form  theory  may  also 
find  some^-hing  of  acknowledged  value  in  our  discussions;  and 
if  Semper  not  infrequently  assumed  the  principle  of  construct- 
ion as  a  starting  point,  we  shall  so  far  accord  with  him. 

7«'e  shall  always  regard  our  subject  from  the  technical,  hist- 
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historical  and  esthetic  point  of  vieTr. 

The  spécial  topica  to  be  treated  are  first,  the  essential  p 
parts  of  a  building,  apace-enclosing  and  bearing  walls,  ceili- 
nga  and  their  detached  supports,  floors,  openings, ^connection 
of  Btories,  and  roofs. 

Architectural  structures  are  executed  in  stone,  bricks,  wood, 
métal,  and  their  combinations. 

Buildings  for  warious  purposes,  Grouping  of  buildings  in  bl 
blocks  or  quarters  of  a  city.  Plans  for  business  buildings  and 
accessories,  ending  »ith  Becorations  for  festivals. 

Our  programaie  is  as  follows. 

A.  Space-enclosing  walls. 

1.  Stone  masonry. 

2.  Brick  masonry. 

3.  ixternal  cément  plastering. 

4.  Wooden  walls. 

3.  Half-timbered  walls. 

B.  Ceilings. 

1.  Of  stone  beaits. 

2.  Of  wooden  beams. 

3.  Horizontal  iron  ceilings. 

4.  Visible  trusses  of  wood  or  iron. 

5.  Vâults. 

C.  Supports. 

1.  Colunins. 

2.  Piers  or  pillars. 

3.  Bntablatures  of  stone,  wooô  or  iron. 

4.  Arcades;  stone  bridges. 

3.  Buttresses  and  flying  buttresses. 

D.  Openings  in  walls. 

1.  '-Vin^îovs, 

3.  Dojv-u 

3.  Portais  of  tunnels. 

E.  Ploors. 

1.  Pawenients  of  stone  or  wood. 

2.  Ploors  of  stone  slabs. 

3.  Ploors  of  bricks  or  tiles. 
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4.  Mosaic  floors. 

5.  Ploors  of  cément. 

F.  Buildings  in  several  stories. 

1.  Height  and  character  6f   stories. 

2.  Bases,  string  courses  and  comices. 

3.  Stories  not  separated  by  horizontal  divisions. 

4.  Galleries,  balconies,  fcay  Windows,  pedestal  cour- 
ses, corbelled  constructions,  spandrels,  balust- 
rades. 

3.  Stairs. 

6.  îowers.  (Also  bridge  towers). 

G.  Hoofs. 

1.  Batter  of  walls. 

2.  ForiES  of  roofs. 

3.  covering  of  roofs. 

4.  Dormers. 

%  Bidge  turrets. 

6.  Ctoinineys. 

7.  gecorations. 
K.  Stone  construction. 
I.  Brick  construction, 

E.  u^xed   stone  and  brick  construction. 

f.  Wood  construction. 

M.  Mixed  stone,  brick  and  wooden  construction. 

N.  î/etal  construction.  Iron  vaults. 

0.  Mixed  stone,  wood  and  iron  construction. 

P.  Arrangement  of  plan. 

G.  Cooss  section  of  buildings. 

R.  gacades.  Façades  on  courts. 

S.  Kinds  of  buildings. 

T.  Plans  of  cities.  Public  squares,  streets,  gardens. 

U.  ïïells  and  fountains. 

V.  Meniorials.  Seats. 

W.  City  gâtes.  Triuir.pbal  arches. 

X.  Bridges,  ramps,  canals,  Basins  for  water. 

Y.  Ligbting,  lair^p  posts. 

Z.  Décorations  for  festivals. 

A.  Space-enclosing  walls. 
1.  Stone  maaonry. 
Ail  lïiasonry  is  formed  by  the  superposition  of  uncut  ,  partiy 
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or  entirely  dresaed,  natural  or  artificial  stones,  with  coursed 
or  unconrsed  joints,  with  tbe  addition  of  mortar  or  cernent,  d 
do»els  or  cramps  tèt  in  lead,  sulphur  or  cernent,  or  the  stones 
may  be  jolgled  or  dovetailed  together.  In  masonry,  tbe  first 
point  to  te  consedered  is  the  bond  of  the  atones,  i.e.,  the 
laying  of  one  stone  on  another  in  suça  a  way  that  the  atabili- 
ty  of  the  wall  without  mortar  sûall  be  as  great  as  possible, 

The  requirements  of  a  good  bond  are  that  the  upper  stones 
shall  alwaya  cover  the  joints  of  those  next  beneath;  further 
that  the  external  surface  of  the  masonry,  which  is  to  be  reg- 
arded  as  a  covering  for  the  protection  of  the  interior,  is 
firinly  connected  to  that  inteeior  of  the  wall  by  long  headers 
or  bond  stones,  while  the  other  stones  or  stretchers  do  not 
extend  deeply  into  the  wall,  only  serving  to  fill  the  inter- 
spaces. 

a.  Rubble  masonry  of  boulders, 

Simplest  and  cheapest,  though  least  durable  kind  of  masonry, 
Rubble  masonry  of  boulders  is  very  common  in  countries  where 
stone  is  quarried  with  great  difficulty;  it  is  composed  of  boul- 
ders found  in  the  beds  of  rivers  or  scattered  in  the  fields, 
or  are  the  nidely  dispersed  erratic  blocks,  as  in  north  Germ&wy, 
considérable  quantities  of  Swedish  and  Norwegian  granité  are 
found  there,  sottetimes  of  large  size,  as  well  as  great  heaps 
of  boulders,  probably  transported  across  the  North  sea  from 
northern  countries  by  ice  floes  far  into  the  northern  plain 
and  deposited  there.  Such  erratic  boulders  were  even  carried 
into  Holland  from  northern  Scandinavia  by  masses  of  ice,  and 
the  entire  North  sea  is  paved  with  them, 

Still,  though  masonry  of  tolerably  round  split  boulders  was 
much  used  in  the  low  northeast  plain  of  Germany  for  mediaeval 
and  later  buildings,  the  broken  surfaces  being  set  visible, 
this  imperfect  masonry  of  small  stability  is  entirely  lacking 
in  Holland.  This  rongh  rut)ble  requires  the  walls  to  be  of  great 
thickness,  and  the  interspaces  are  partly  filled  by  spalls,  b 
but  demand  a  large  quantity  of  mortar.  In  the  Mark  of  Branden- 
burk  and  adjacent  parts  are  found  several  old  churches,  entitie- 
ly  built  of  this  masonry,  ,  as  well  as  the  lower  portions  of 
tojiers  and  churches,  with  the  upper  parts  of  bricks.  This  mas- 
onry can  be  somewhat  strengthened  and  decorated  by  occasional 
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courses  of  bricks.  (Pig.  !)•  Bat  in  gênerai  it  is  imperfect  and 
is  only  to  be  regarded  as  permissible  in  exceptional  circumst- 
ances,  or  as  possessing  some  valae  for  subordinate  parposes, 
on  account  of  its  primitive  appearance.  As  a  covering  for  rail- 
iray  embankinents,  it  becomes  a  kind  of  paving. 
b.  Cyclopean  masonry. 

A  higher  developœent  of  masonry  consista  of  irregular  stones, 
moatly  uncut  thoagb  carefully  selected  and  roughly  prepared, 
is  found  in  tbe  polygonal  masonry  known  as  Cyclopean  since 
Pausanias,  producing  firm  construction  by  means  of  the  closely 
fitting  polpgonal  blocks,  Its  nature  and  existence  dépend  on 
the  fact  that  it  is  only  suited  for  uncoursed  stones  quarried 
in  irregular  masses.  It  iras  freguently  used  in  ancient  timea 
in  Greece,  Asia  Minor  and  Italy  for  city  walls,  fortifications, 
and  royal  fortresses,  possibly  because  the  removal  of  one  or 
more  atones  would  not  cause  the  fall  of  the  masonry.  Semper 
rigntly  called  attention  to  the  existence  in  it  of  arched  con- 
struction in  a  latent  form.  The  walls  sometimes  hâve  a  thick- 
neas  of  26  feet,  the  largest  blocks  measuring  «ver  9-73  ft. 

ïhat  Cyclopean  masonry  was  even  employed  in  the  temples  of 
the  Greeks  is  proved  by  an  example  taken  from  the  temple  of 
Themis  at  Rhamnus,  a  portion  of  the  walls  being  shown  in  Pig. 
2,  with  in  Pigs.  3  and  4  two  other  spécimens  of  the  walls  fil- 
ling  the  spaces  between  the  side  walls  of  the  vestibule;  it  is 
évident  that  the  stones  are  fitted  together  with  the  greatest 
care»  so  as  to  obtain  unity  of  eéfect  joined  with  great  variety, 
this  having  been  erected  at  the  time  of  the  complète  developm- 
ent  of  Doric  architecture.  In  verfj  récent  times  this  polygonal 
masonry  is  executed  in  granité,  porphyry  or  volcanic  stones  and 
limeatone  breaging  irregularly,  and  is  employed  for  walls  where 
an  appearance  of  unusual  stability  and  primitiveness  is  desired, 
for  example  for  retaining  walls  of  terraces  and  slopes,  as  in 
the  substructure  of  the  Walhalla  near  Regensburg,  the  retaining 
walls  of  the  Black  Porest  railway,  and  in  the  fortifications  of 
Verona,  of  which  a  spécimen  is  given  in  Pig.  3»  The  quay  walls 
and  fortifications  of  gologne  and  other  places  ^re  built  of  bA- 
3alt  and  trachyte  prisaà  -from  Siebengebirgeand-are.somewhat 
similar,  being  composed  of  long  prismatic  tlocks  of  polgonal 
section. 
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Similar  polygonal  masonry  of  basait  fpom  Vogelsgebirge  is  to 
be  found  in  the  castle  of  Mflnzenburg  in  Wetterau  province. 

Polygonal  masonry  of  aicall  blocks  with  dimensions  not  exceed- 
ing  2  ft,  are  uncut  and  chenked  with  spalls,  and  are  foand  in 
the  road  buildings  of  Saxony  using  the  diorite  from  near  Plan. 

Ail  thèse  kinds  of  polygonal  masonry  are  in  form  based  on  t 
tbe  inosaic  System  composed  of  irregular  éléments,  and  they  pro- 
duce a  very  pleasing  effect  if  properly  executed,  by  their  un- 
ity  of  idea  nith  great  variety, 

The  Romans  àluays  employed  masonry  composed  of  iiholly  irreg- 
ular small  stones  bedded  in  excellent  mortar,  from  which  resul- 
tèd  the  extraordinary  strength  of  this  kind  of  masonry,  the 
"opus  incertum,"  The  angles  and  edges  of  the  masonry  were  usu- 
ally  strengthened  by  brickjrork  or  by  blocks  of  eut  stone, 

A  very  perfect  polygonal  masonry  might  be  composed  of  right 
rhoffibodecahedrons.  (Baumeister.  Architectural  forms  for  Engin- 
eering). Thèse  might  be  of  différent  sizes  and  also  distorted, 
if  80  arranged  to  fit  closely,ifith  no  interspaces  ïeft  between 
them.  But  the  idéal  type  of  polygonal  masonry  »?ould  be  the  one 
already  considered  in  îectonics  in  the  Cdapter  on  the  division 
of  space,  and  composed  of  similar  éléments  with  an  absolutely 
rigid  bond.  If  we  examine  the  tifo  spécimens  of  walls  from  the 
temple  of  Themis  at  Rhamnus,  it  is  évident  that  this  polygonal 
masonry  fails  in  ttfo  important  particulars»  which  make  it  inap- 
plicable to  detached  pillars,  and  therefore  requires  the  angles 
of  the  walls  to  be  strengthened  by  another  kind  of  masonry. 
The  lack  of  horizontal  courses  would  cause  pillars  of  polygonal 
masonry  to  separate  by  sliding,  and  as  the  masonry  tends  to 
yield,  a  horizontal  thrust  acts  on  the  inclined  beds  and  must 
be  resisted  by  firm  abutments.  A  pleasing  spécimen  of  polygonal 
masonry  must  show  as  great  variety  as  possible,  still  retaining 
a  decided  union  of  the  éléments;  this  is  adapted  to  the  richest 
possible  diversity  of  form  of  the  éléments,  not  too  diverse, 
with  the  limitation  of  their  dimensions  within  two  limits,  the 
greater  being  fixed  by  the  nature  of  the  material,  and  the  les- 
ser  by  the  condition  that  the  polygonal  masonry  shall  not  seem 
to  be  composed  of  large  blocks  with  intervais  filled  by  small 
ones.  Since  the  separate  blocks  are  not  only  subject  to  trans- 
verse strain  as  well  as  to  compression,  their  widths  should  not 
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differ  too  mucfa  from  tbeir  heights.  If  it  is  generally  correct 
not  to  form  reentrant  angles  on  long  stones,  and  to  use  right 
or  acate  angles  but  seldoB,  to  also  avoid  the  meeting  of  less 
or  Hiore  than  three  joints  at  a  cominon  point;  to  make  but  mode- 
rate  use  of  triangular  or  trapezoidal  blocks,  excluding  ail 
horizontal  and  vertical  joints,  thèse  forms  and  arrangements 
should  not  be  neglected,  in  order  to  enhance  the  variety  in 
its*  effect. 

It  appears  to  us  auperfluous  to  require  that  polygonal  mason 
ry  should  only  be  employed  in  walls  having  some  batter,  so  that 
one  may  not  fear  that  a  single  stone  might  fall  out  of  the  sur- 
face of  the  wall,  since  polygonal  masonry  is  scarcely  used  wi- 
thout  the  use  of  cenient  or  mortar, 

To  eut  the  face  of  polygonal  masonry  is  an  extravagance,  a 
draft  may  be  eut  around  the  margin  of  each  face  with  the  width 
of  an  ordinariy  cbisel,  but  it  is  tasteless  to  dress  the  enti- 
re  surface  otherwise  than  in  the  most  superficial  manner,  The 
entire  labor  should  be  devoted  to  a  careful  sélection  of  the 
stones  and  to  fitting  their  accurately  together.  If  the  polygo- 
nal tond  is  exceptionally  employed  with  finely  ifrought  archi- 
tectural détails  and  surfaces  of  polished  stone,  as  in  the 
temple  of  Themis  ar  Rhamnus,  this  might  be  due  to  traditional 
or  symbolical  reasons.  Polished  surfaces  of  Cyclopean  masonry 
are  opposed  to  the  character  of  massive  strength  and  primitiv- 
eness.  Other  considérations  are  applicable  to  the  pavements  of 
streets  like  the  modem  streets  of  Florence  and  the  ancient 
streets  of  Rome,  than  to  Cyclopean  masonry,  since  thèse  pave- 
ments are  not  structures,  but  are  simple  mosaics. 

In  Grecian  architecture  a  kind  of  masonry  was  employed  int- 
ermediate  between  Cyclopean  and  ru^ble  masonry,  since  the  joi- 
nts are  partly  polygonal  and  partly  horizontal.  In  ?ig.  6  we 
give  an  example  from  Mantiana  and  two  others  after  Viollet-le- 
Buc,  which  are  very  interesting,  though  seldom  imitated  at 
this  time.  l/an?:  kinds  of  stone  break  with  approximately  rect- 
angular  reentran  angles  as  in  Fig.  7;  others  hâve  parallel 
beds  and  oblique  ends  as  in  Pig.  8;  it  was  proper  to  use  thèse 
natural  beds  and  end  joints  for  obtaining  a  varied  effect  in 
the  appearance  without  too  much  préparation.  Engineering  con- 
struction is  accustomed  to  work  on  a  large  scale  and  must  take 
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econoŒy  into  account,  inay  perhaps  make  use  of  such  bonds  with 
advantage. 

c,  Rufcble  luasonry  of  quarried  stones. 

y?hile  the  kind  of  rubble  masonry  just  described  was  composed 
of  atones  of  wholly  irregular  form,  quarried  rubble  masonry  is 
built  of  stones  vvitfa  beds  and  laid  in  courses  just  as  they 
conie  from  the  quarry,  or  after  very  rude  préparation.  The  sta- 
bility  of  masonry  of  irregular  stones  dépends  on  the  careful 
filling  of  ail  interstices  nith  stone  spalls  and  good  mortar; 
of  polygonal  masonry  on  the  exact  fittmg  together  of  many 
blocks;  that  of  quarried  rubble  masonry  is  dépendent  on  the 
regularity  of  bond,  the  horizontal  position  of  beda,  the  break- 
ing  of  vertical  joints,  and  the  use  of  long  headers.  This  kind 
of  masonry  is  appropriate  for  stratified  aandstone  and  limest- 
one,  for  slaty  sedimentary  and  volcanic  rocks.  No  acute  angles 
or  edges  or  oblique  joints  are  found  in  it;  the  joints  must 
therefore  be  properly  filled  with  mortar  and  the  trall  be  cov- 
ered  by  it,  if  a  smootr  and  uniform  surface  be  desired;  the  an- 
gles and  edges  must  be  strengthened  îfith  brickwork  or  ashlar 
masonry,  as  in  Pig.  9»  i^  they  are  to  appear  sharp  and  dist- 
inct and  to  be  strongly  cohérent. 

As  in  polygonaland  also  in  coursed  masonry.  the  separate  sto- 
nes are  only  subject  to  crushing,  though  this  is  absolutely  t 
true  only  of  entir^lj/  homogeneous  masonry  with  ail  beds  horiz- 
ontal, To  prevent  thè  fracture  of  a  stone,  its  length  should 
not  exceed  3  to  ^  times  its  height, 

The  Romans,  and  after  them  the  mediaeval  builders,  were  fond 
of  using  the  herringbone  bond  or  opns  spicatum  for  the  external 
surfaces  of  walls, built  of  ordinary  coursed  masonry,  This  (Pig. 
10)  is  composed  of  stones  partly  from  river  beds,  partly  of  q 
quarried  stones  or  bricks,  and  it  was  employed  from  the  late 
Roman  period  until  in  the  14  th  century. 

We  will  examine  the  différent  kinds  of  herringbone  masonry 
of  brickîfork.  Since  the  stability  of  the  bond  is  not  great, 
horizontal  courses  of  bricks  are  placed  at  regular  heights. 
The  example  in  Pig.  11  is  found  in  the  facing  of  the  walls 
of  Ravenna  erected  by  Theodtric  of  Verona  in  the  6  th  cent- 
ury A,D.;  the  masonry  is  built  of  stones  taken  from  the  bed  of 
the  river  Adige,  mixed  with  courses  of  bricks.  During  the  med- 
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mediaeval  period  this  bond  ifas  common  in  the  castles  of  tfae 
knights,  and  it  is  occasionally  found  in  chapches;  we  hâve 
an  example  in  the  castle  of  Hohenrathia  in  Graubunten  (Pig. 
12),  in  wûich  only  quarried  stone  is  used, 

Ûther  examples  are  found  from  the  10  th  to  the  12  th  cent- 
uries in  the  walls  of  the  city  of  Pulda  built  in  ll66,  in 
Regensburg  and  Wflrzburg  as  well  as  in  other  cities,  none  of 
irhich  are  later  than  the  12  th  century.  This  herringbone  bond 
was  long  employed  in  brick  construction  as  in  the  mediaeval 
opus  spicatuffi.  Pig.  13  is  fpom  S,  Ambrose  at  Milan  and  Pig, 
14  is  from  Veppaa,  fragments  of  cylindrical  tiles  being  used 
in  the  latter, 

The  angles  in  this  form  of  masonry  always  required  to  be 
strengthened  by  ashlars  or  brick  quoins^ifith  horizontal  beds. 
It  produces  rather  the  impression  of  great  stability  against 
sliding  than  that  of  great  strength, 

Ey  the  use  of  quarried  stones  with  parallel  beds,  some  kinds 
of  bonds  are  possible  in  addition  to  those  ordinarily  employed, 
and  wnich  ?Tere  used  during  the  middle  âges  and  may  still  be  re- 
coiiimended  as  being  a  simple  means  of  increasing  the  varieCy  in 
appearance  of  the  masonry;  ife  refer  to  quarried  rubble  masonry 
vfith  courses  of  différent  heights,  like  the  tuf  a  masonry  of  t 
those  portions  of  the  church  of  S.  Cereon  at  Cologne  erected 
during  the  11  th  century,  as  well  as  in  the  substructure  of 
the  castle  of  !'>issen  begun  in  1478.  (Pigs,  13,  16).  Ail  thèse 
kinds  of  masonry  are  iuit^-^?  to  local  conditions,  to  the  mater- 
ials  obtainable,  and  to  the  purposes  to  îihich  they  were  applied. 

A  mode  of  treating  quarried  rubble  masonry  employed  in  the 
Roman  period,  and  imitated  in  the  early  middle  âges,  deserves 
mention  hère;  it  consists  of  the  use  of  stones  *^ith  irregular 
beds  and  without  true  end  joints  like  tufaceous  limestonejVery 
thick  joints  were  filled  with  mortar  so  as  to  make  the  masonry 
even  and  smooth,  regular  end  joints  being  later  incised  in  the 
soft  mortar  (Pig,  17)»  This  kind  of  masonry  is  found  until  the 
12  th  century  in  the  walls  of  churches,  fortresses  and  the  wa- 
lls of  fortifications,  and  it  is  still  used  in  the  vicinity  of 
Svreux,  where  only  volcanic  rocks  are  commonly  employed. 

If  the  quarrie'  rubble  masonry  of  the  middle  âges  was  streng- 
thened by  ashlars  at  its  angles  in  both  plastered  and  unplast- 
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unplasterad  ifalls,  it  «as  usual  to  hâve  no  vertical  end  joints 
tetween  thèse  tlocks  and  the  wsll,  tut.  jrr<^£u]&r  crfs.  (Fj£. 
IS).  Thia  gives  a  picturesque  character  to  the  masonry.  which 
is  sougût  in  ail  econoneically  constructed  buildings  as  the  on- 
ly  maane  of  obtaining  a  simple  and  Tectonic  treatment.  The  Re- 
naissance first  afcandoned  this  method  and  constructed  masonry 
of  a  very  regular  sériels' of  ashlar  tlocks.  Ail  kinds  of  irregu- 
lar  masonry,  coirprising  Cyclopean  and  those  kinds  foririing  the 
transition  to  ashèar  irasonry,  bear  the  character  of  unpreten- 
tiousness,  necessity  9nd  economy;  the  Roman  and  Renaissance 
tailders  applied  to  their  as  well  as  to  rouéhly  wrought  ashlars 
the  terms  "rustic**,  toorish  or  rural,  as  a  distinction  from  t 
the  regular  and  smotthly  dressed  masonry  of  the  more  prominent 
buildings  of  citiea,  However  inappropriate  may  be  thèse  terms, 
they  are  not  easily  replaced  by  tetter  ones,  To  soften  the  ef- 
fect  of  this  unassuming  tut  picturesque  masonry  by  représenta 
inè  the  Joints,  either  making  them  as  thin  as  possible  or  by 
giving  the  mortar  the  color  of  the  stone,  is  tb^  error  of  a 
narrow-minded  pédant,  never  adopted  in  any  gond  architectural 
style.  Tha  irregularities  of  the  masonry  require  a  good  bed  o"^ 
mortar,  and  this  bed  must  be  visible  as  évidence  of  the  durab- 
ility  of  the  masonry.  To  subordmate  the  joints  is  to  dispense 
sfith  the  only  means  of  securing  a  certain  variety  in  appearan- 
ce  witnout  too  great  cost.  Unity  must  be  sought,  not  in  unifor- 
mity  of  appearance.  but  in  the  principle  controling  variety, 
and  ïihich  must  appear  unless  the  work  is  to  seem  insipid,  with- 
out  character  and  weak,  qualities  unfortunately  too  commonly 
preferred  by  the  modem  architect  and  engineer  to  the  pictu- 
resque, natural  and  strong. 

d.  Ashlar  masonry  of  small  stones. 

A  mode  of  construction  common  in  ail  Roman  provinces  is  die 
îfork,  a  kind  of  incrustation  on  walls,  composed  of  small  pyra- 
midal stones  3  to  4  or  rarely  6  to  7  inches  square  set  ifith  b 
broken  joints  in  a  very  thick  coat  of  mortar  (?ig.  19). 

Tnis  die  work  is  interrupted  at  antervals  by  courses  of  bri- 
cks deeply  bonded  in  the  wall.  This  masonry  is  especially  com- 
m.on  in  Gallo-Roman  buildings,  but  it  long  survived  the  fall  of 
the  Roman  empire  m  central  France;  the  only  known  examples  of 
it  in  Germany  are  the  Clara  tower  at  Cologne  and  the  impérial 
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palace  at  Trêves. 

Ttie  Roman  network  or  opus  reticulatam  is  allied  to  this  die 
ifork  and  is  composed  of  pyranoidal  blocks  of  tuf  a,  3.3  to  5  ins, 
square  (Fig.  20),  a  specinien  of  which  fpom  Poirpeii  is  given  in 
Fig.  21.  Tûe  network  and  the  die  workare  specially  ornainental 
bonds  for  facing  concrète  masonry.  They  are  seldoïc  used  in  ré- 
cent times  excepting  for  paving  streets. 

A  kind  of  masonry  composed  of  small  and  regular,  tat  rudely 
eut  ofclong  stones  witb  thick  joints,  was  in  gênerai  use  by 
the  Romans  in  France  and  Germany;  this  so-called  paving  mas- 
onry was  also  much  used  in  mediaeval  structures  and  is  still 
preferred  in  countries  furnishing  easily  wrought  materials, 
like  the  Brohlthal  tufa  and  the  variegated  sandstone  of  the 
middle  and  upper  Rhine  provinces. 

e.  Ashlar  masonyy  composed  of  large  stones. 

Aahlar  masonry  proper  will  oext  be  mentioned,  and  it  requi- 
res  to  be  considered  in  three  ways;  mode  of  préparation  of 
the  stones,  the  bond,  ând  the  means  of  fixind  and  clamping  the 
ashlars  together. 

a.  î,îode  of  dressing. 

If  the  blocks  of  stone  are  quarried  with  powder,  fire,  or  a 
rojf  of  wedges,  they  are  wrought  to  forïï"'  dimension  stones, i.e., 
blocks  of  prescribed  dimensions  with  approximately  rectangul- 
ar  surfaces,  still  rough  and  uneven,  leaving  about  an  inch  to 
be  eut  off  on  each  Éide  to  obtain  a  true  and  even  surface,  the 
so-called  "working  inch."  The  first  dressing  is  done  at  the 
quarry,  where  the  block  is  laid  on  a  low  bunker  and  the  larger 
projections  are  knocked  off  with  a  sledge  (Fig.  22).  The  surf- 
aces are  then  dressed  with  a  steel  pick  showirg  parallel  stro- 
kes.  The  axe  or  point  c  is  tfcen  used,  The  axe  has  a  long  hand- 
le  and  is  used  with  both  hands.  The  point  is  struch  with  the 
wooden  mallet  d,  or  with  the  hammer  in  cutting  granité. 

;Yhen  the  pointing  is  completed,  the  surface  should  be  toler- 
ably  true  in  ail  directions.  The  top  is  then  laid  off  in  rect- 
angular  shape  with  red  chalk,  and  projections  of  the  edges  be- 
yond  thèse  lines  are  knocked  off  with  the  sledge.  The  four  ed- 
ges perpendicular  to  the  wrought  surface  are  then  eut  and  tri- 
ed  with  the  square,  the  other  surfaces  being  then  dressed  from 
thôifr  edges  toward  their  centres.  The  stone  is  then  called  a 
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roagh  or  pointed  ashlar. 

The  second  proceas  in  cutting  ashlars  is  dresain^,  the  edges 
of  the  face  jiith  the  chisel  and  gallet,  àakini!  a  so-called  âr- 
aft  along  the  edges  ifith  fine  parallel  strokea,  the  four  drafts 
forming  the  loargin  of  the  face,  The  merely  pointed  surface  of 
the  face  is  dressed  witr  the  crandall  b  to  produce  a  pointed 
appearance.  Only  the  faces  of  ashlars  are  usually  crandalled, 
beds  and  joints  being  left  pointed.  In  case  of  hard  stone, 
granité,  syenite,  etc.,  the  bush  hammer  c  is  used  instead  of 
the  crandacc,  being  irade  entirely  of  steel  »ith  16  to  40  pyram- 
idal points. 

The  third  opération  in  dressing  stone  is  droving  with  the  w 
wide  chisel  d,  held  in  the  left  hand  like  the  point  and  chisel 
apd  struck  with  the  mallet,  This  produces  fine  lines  on  the  s 
surface,  Sometinies  only  the  drafts  are  chiselled. 

The  fQBtfeer  smoothing  of  ashlar  is  done  by  finer  chiseling; 
finally  the  stone  is  also  well  polished. 

Therefore  the  modes  of  preparing,  ashlars  and  eut  stone  in 
gênerai  are;  rough  hairmering,  pointing,  drafting  and  ctJandal- 
ling,  chiseling  and  rubbing. 

From  the  method  of  dressing  stone  explained  hère  are  deriv- 
ed  the  starting  pointa  in  t*,iU'^-  "^.r'c^  1*^^.11:  of  ashlars,  especially 
of  their  faces,  Tt  is  évident  that  the  beds  and  end  Joints  nu 
must  be  pointed  sufficiently  fine  to  lie  moderately  close  on 
each  other,  thus  avoifiing  the  use  of  too  much  mortar. 

A  drafted  margin  of  the  arhèar  is  the  simplest  mode  of  cutt- 
ing to  obtain  external  effect,  and  is  the  least  that  can  be  a 
accepted;  The  panel  then  receives  the  treatment  suitable  for 
eut  stone.  As  stated  ir  gênerai  terms  m  the  Chapter  of  Tecton- 
iC3  on  eut  storte  as  a  building  material,  this  treatirent  dép- 
ends on  the  spécifie  peculiarities  of  the  material  used,  its 
texture,  its  conchoidal,  slaty  or  splinèery  fracture,  and  the 
resulting  différence  in  external  appearance,  so  that  each  mat- 
erial has  its  proper  mode  of  dressing,  Since  the  chisel  used 
for  marginal  drafts  has  a  fixed  breadth  and  this  is  used  on  1 
large  and  small  stones,  this  constant  width  modifies  the  effect 
of  tne  ashlar,  making  large  blocka  seem  to  hâve  narroi»  drafts 
while  small  stones  bave  wide  ones.  The  projection  of  the  cent- 
ral panel  varies  according  to  the  dimensions  of  the  stone  and 
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purpose  to  wfiicfe  it  is  applied*  Their  projection  on  the  asblars 
of  the  massive  Pitti  palace  in  Florence  are  so  great,  than  one 
may  find  shelter  from  rain  beneath  theic, 

îhis  simples r.  mode  of  dressing  will  alîiays  te  satiafactory 
when  economy  of  labor  is  required,  as  in  substructare  «alla, 
utilitarian  structures,  engineering  works,  fortificationa,  etc. 

Tfae  pointing  of  surfaces  is  tbe  second  mode  of  treatiïent; 
pointed  panels  on  ashlars  contrast  ;fith  those  roughly  dressed, 
îfhere  a  différent  mode  of  cutting  is  desirad  to  express  a  dif- 
férent and  finer  quality  of  masonry,  This  is  especially  common 
in  the  treatment  of  the  mass  of  a  structure.  If  the  base  of  a 
building  is  of  ashlar  irith  rougb  and  strongly  projecting  boss- 
es, the  lower  story  may  be  constructed  of  pointed  ashlars, 

According  to  the  greater  or  lesser  projection  of  the  bosses, 
of  ashlars  and  their  more  or  less  fine  pointing,  several  grades 
in  appearance  of  masonry  are  possible.  In  both  pointed  ashlars 
and  those  îfith  bosses,  drafted  margins  are  necessary  to  clearly 
mark  the  joints  of  ashlars^  on  the  one  hand  to  give  the  ashlars 
a  gênerai  appearance  of  baving  at  least  received  the  minimum 
préparation  permissible.  If  the  drafted  margiss  be  entirely 
omitted,  the  ashlars  lose  their  charaeteristic  élément  of  form, 

Pîrandalling  the  surface  of  the  ashlar  is  but  a  transition 
or  an  intermediate  betifeen  pointing  and  droving;  it  should  be 
entirely  excluded  from  architectural  work  because  not  beautiful. 
Either  the  atone  should  be  chiseled  if  the  cost  is  allowable; 
or  if  not,  it  should  then  be  left  rough  or  fine  pointed,  Bush 
hammering  in  case  of  very  hard  stones  signifies  the  extrême 
limit  of  smoothness  usually  permissible,  especially  on  engin- 
eering Works  and  fortifications.  F'inally,  chiseling  is  usually 
the  highest  limit  of  préparation  possible  on  fine-grained  sto- 
nes and  the  best  eut  stone;  The  drafted  margins  almost  entirely 
disaljpear  as  the  chisel  strokes  are  eut  away.  The  stone  is  ve- 
ry seldom  rubbed,  only  in  case  of  fine-grained  material  of  good 
color,  capable  of  receiving  a  good  ^olish. 

In  contrast  to  the  ashlars  composing  the  wall  in  which  ^e  use 
the  most  diverse  modes  of  treatment  to  characterize  the  masonry, 
it  is  natural  that  for  moulded  or  ornamental  eut  stone  the  pro- 
jecting bosses  are  to  be  avoided;  the  best  eut  mouldings  and 
ornamental  blocks  being  wronght  from  fine-grained  materials  as 


29 
a  rule,  for  which  a  finep  treatment  is  suitable;  if  considéra- 
ble work  can  be  saved  on  similar  ashlars,  tbis  economy  entire- 
ly  disappears  in  the  best  cat  stone  work,  since  thèse  are  sel- 
doŒ  duplicated.  or  one  may  seex  a  saving  on  the  asblars  to  hâve 
more  for  the  ornamental  blocks.  It  is  tasteless  to  forni  bosses 
on  architectural  détails. 

The  Greeks  and  Romans  set  stones  partly  rough  dressed  and  p 
partly  with  bosses t  after  completion  of  the  structure,  thèse 
bosses  were  wrought  into  members  and  ornaments.  Hence  many  an- 
cient  buildings  were  never  finished;  for  example  the  temple  at 
Se^este  in  Sicily.  parts  of  the  Coliseum  in  Rome  and  the  Porta 
Nigpa  at  Trêves. 

This  mode  of  building  was  in  part  traditionally  retained  in 
Romanesque  architecture  of  the  10  th  to  13  th  centuries.  The 
ashlars  and  inost  architectural  détails  were  set  finished  as 
supplied  by  the  masons*  lodges,  and  only  spécial  parts  like 
bases  and  capitals  of  colunins  with  iranfj  of  the  more  elaborate 
ornaments  of  comices  were  eut  after  being  set  in  place. 

Consequently  many  portions  of  buildings  in  Romanesque  hâve 
likewise  remained  incomplète  until  the  présent  time,  Examplej? 
are  in  the  cathedral  at  Maintz. 

During  the  Gothic  period  from  13  tn  to  l6  th  centuri*»?,  the 
eut  stone  was  always  entirely  finished  in  the  sheds  of  the  ma- 
aona,  and  it  was  therefore  set  in  a  perfect  form.  The  Renaiss- 
ance masters  after  the  middle  of  the  15  th  century  followed  t 
the  ancient  method  in  a  peculiar  way  in  accordance  with  their 
views;  since  they  did  not  possess  a  thorough  knowledge  of  clas- 
sic  antiquity,  which  we  owe  to  many  scientific  investigations 
in  modem  times.  and  therefore  they  were  unable  to  correctly 
explain  ail  appearances,  they  accepted  everything  in  good  fai- 
th  as  found  in  ancient  structures,  and  employed  it  in  the  same 
way,  assuffiing  incomplète  work  to  be  perfect  and  imitationg  it,._ 
In  this  is  the  explanation  of  many  peculiarities  of  the  Renais- 
sance. In  future  we  shall  learn  to  regognize  thia. 

If  one  desires  to  build  economically  and  to  qaickly  attain 
a  certain  end,  he  employs  for  the  substructure  of  a  building 
small  or  only  the  most  necessary  care,  so  as  to  dévote  ail  his 
power  and  artistic  skill  to  the  more  important  parts  of  the 
structure;  this  was  also  the  case  for  ail  ancient  temples  and 
other  structures.  The  first  thing  is  to  place  a  layer  of  stones 
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on  a  rocky  foundation  on  which  the  building  is  to  te  erected. 
Gié*ntic  blocks  with  dimensions  even  surtassirL  those  of  jre- 
historic  stone  monuments  aacribed  to  a  race  of  giants,  were 
laid  in  the  courses  of  the  temple  terrace  at  Paalbek,  blocks 
68  ft.  long  and  14  ft,  higb  being  used;  it  is  easily  conceiv- 
ed  that  the  beds  were  but  pough  dressed  and  the  margins  were 
dpafted,  leaving  the  projecting  boss  in  the  state  in  which  it 
left  the  quarry,  merely  removing  the  greatest  projections.' 

The  Romans  entered  on  the  héritage  from  paat  historical  pér- 
iode, adopting  the  methods  of  ail  predeging  races  and  introdu- 
cing  theg  in  ail  countries  under  their  rule;  we  therefore  find 
thia  rusticated  masonry  employed  in  ail  Roman  structures  in 
Surope  and  the  adjacent  parts  of  the  earth, 

During  the  middle  âges  this  masonry  with  projecting  bosses 
ifas  merely  used  in  fortifications  and  is  generally  rarej  smo- 
otù  masonry  itas  preferred  in  this  time,  î  first  reappeared  in 
the  13  th  century  in  the  palaces  of  Florence;  it  ^as  assumed 
to  hâve  been  invented  by  the  Etruscans,  ancestors  of  the  Tus- 
cans,  and  for  that  reason  alone  was  made  a  spécial  feature  of 
the  Tuscan  Renaissance.  An  attempt  was  made  to  harmonize  the 
most  diverse  modes  of  cutting  the  stone  /lith  the  orders  of 
columns,  so  as  to  express  by  means  of  ashlar  masonry  the  char- 
acter  of  the  orders  in  the  trea*ment  of  the  masses  of  the  buil- 
dings, even  when  without  columns  or  pilasters.  This  was  finally 
carried  so  far,  that  in  imitation  of  unfinished  Roman  buildings, 
columns  and  pilasters  were  even  composed  of  rectangular  or  cy- 
lindrical  ashlars  with  surface  bosses,  an  error  that  should  n 
never  be  imitated  at  this  day.  To  artificially  imitate  the  im- 
perfect  is  without  meaning. 

A  spécial  form  of  this  ashlar  masonry  with  bosses  appearing 
in  fortifications  at  the  end  of  the  I5  th  century  is  the  spher- 
ical  boss,  suggested  by  the  use  of  artillery;  Viollet-le-Euc, 
in  fiis  Dictionnaire  d'Architecture,  Vol.  2,  p.  217,  gives  an 
example  from  the  gâte  tower  of  the  walls  of  the  city  of  Vezelay, 
erected  under  Francis  I  between  1^13  and  1347. 

The  Renaissance  architects  invented  the  so-called  diamond  p 
paneled  ashlars,  i.e. ,  when  a  drafted  margin  surrounds  a  boss 
with  the  form  of  a  low  pyramid.  If  the  blocks  are  rectaogular 
this  is  called  a  diamond  panel,  if  szuare  a  nail-head  panel. 
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We  give  in  Pig.  24  an  example  of  this  diamond  paneled  ashlar 
masonry  from  a  chnrcb  in  Naplea,  jfith  a  second  example  in  Pig. 
25  composed  of  alternating  ashlars  witb  diamond  panels  and  iiith 
spherical  tosses  from  the  olf  fort  S.  Giovanni  at  Plorence.  A 
variation  of  the  motive  of  this  paneled  ashlar,  which  may  be 
reqaired  for  richer  structures  as  well  as  for  the  bases  of  mon- 
uments with  the  use  of  polished  stones,  etc.,  consists  in  moul- 
ding  the  margins  (Pig.  26)  and  also  in  the  truncation  of  the 
pyramidal  bosses,  (certain  blocks  like  the  corner  stnnet  of  the 
base  of  a  monument,  the  keystone  of  an  arch,  etc.,  should  be 
more  richly  treated  and  monlded,  but  then  one  innst  be  careful 
not  to  approach  too  closely  the  forpa  of  joinery... 

A  décorative  treatiment  of  the  surface  itself  of  the  ashtar, 
as  well  a  £  ail  over  ref ined  modes  of  cutting  it  is  ob jectiona- 
ble,  as  being  an  expenditure  of  means  in  an  improper  manner; 
for  the  same  cost  at  which  it  is  sought  to  ornament  ashlars 
with  ail  kinds  of  niceties  in  the  art  style  of  the  Barocco  pe- 
riod,  ne   may  more  richly  furnish  the  architecture  with  decora- 
t'ive  or  sculptured  ornament,  or  we  may  employ  nobler  materials. 
Yet  it  should  not  be  forgottèn  that  in  purely  décorative  works 
like  portais,  monuments,  etc.,  sucb  a  décoration  of  ashlars  by 
ornamental  patterns  may  be  permisaible  in  exceptional  cases. 

To  ffiould  the  margins  of  the  surfaces  of  ashlars  leaving  the 
bosses  in  their  rough  form  is  a  contradifction,  the  rough  bosses 
being  esthetically  justified  by  poth  their  bold  effect  and  th- 
eir economy;  yet  if  the  means  suffice  for  moulding  the  ashlars, 
it  is  préférable  to  change  the  bosses  into  diamond  panels.  Su- 
ch  a  contradition  would  appear  like  affectation. 

The  simplest  means  for  causing  the  joints  of  the  stones  to 
hâve  a  bold  effect  consists  either  in  causing  the  surfaces  of 
the  ashlars  to  project  beyond  the  face  of  the  wall  and  form 
rectangular  joints  enclosing  the  surface  of  eacn  block  (Fig. 
27.  a,b,c,d),  or  to  give  the  joints  a  triangular  section, sunk 
in  thft  face  of  the  wall  (Fig.  27,  e). 

The  actual  structural  joint  is  formed  by  the  bed  of  the  stone 
in  the  first  case,  so  that  the  projecting  surfaces  of  the  ash- 
lar protects  the  structural  joint  from  the  pénétration  of  rain. 
To  replace  the  edges  of  the  projecting  surface  |)y  chamfers, 
quarter  rounds,  coves  or  mouldings,  would  greatly  increase  the 
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cost  of  tùe  masonry,  but  it  irould  also  increase  the  rictiness 
of  appearance  of  tfee  Joints,  and  is  therefore  to  be  limited  to 
those  parts  of  buildings,  in  wfiich  an  increase  in  expédients 
is  desired  as  in  substructures,  accentuation  of  angles,  etc. 
At  the  surface  of  the  ifall  froni  ?fhich  the  ashlar  projects,  the 
joints  themselves  should  not  exceed  the  width  of  the  chisel  a 
and  it  icust  be  constant;  if  the  effect  is  too  slight  for  large 
blocks,  the  Joints  can  be  made  wider  outî?ards,  their  sections 
being  trapezoidal  (Pig,  2?  a). 

Triangular  Joints  usually  hâve  a  Pight-angled  section  when 
executed  in  the  usual  materials;  their  effect  is  more  marked 
if  their  surfaces  make  an  angle  of  60*  with  each  other  (Fig. 
27,  a,b^c)j  when  this  diedral  angle  exceedr  90*,  they  seem 
broad  and  also  hâve  a  weak  effect,  ^ixed  rules  for  the  prop- 
ortions of  ashlar  Joints  cannot  be  given,  since  their  effect 
iBust  always  harmonize  »fith  the  purpose  to  which  then  are  app- 
lied,  Taking  the  breadth  of  a  chisel  as  a  basis.in  case  of  a 
richly  iroulded  Joint  (Fig.  27.a,d),  the  sir.aller  fillets.  chait- 
fers  and  mouldings  nust  hâve  such  dimensions  as  m&y   be  required 
by  the  effect  of  light  and  shade,  and  by  a  varied  alternation 
of  froportions  of  magnitudes, 

lo  treat  ail  ashlar  Joints  as  being  purely  ornanierîtal,  i^here 
no  structural  Joint  is  required  and  not  lettmg  the  real  Joint 
appear,  is  one  of  the  greatest  barbarisnis  borrowed  froiT'  the  Ba- 
rocco  architecture  by  modem  architects.  Architecture  disappe- 
ars  ?rith  construction;  one  requires  the  other,  and  «fhoever*  does 
not  understand  bon   to  develop  the  nature  cf  the  former  from  t 
the  latter,  can  never  place  hiniself  beside  the  mediaeval  œast- 
ers  nor  yet  beside  those  of  the  best  Renaissance  period,  who 
were  first  of  ail  good  nionstructors, 

The  second  great  barbarism  of  niodern  times  is  to  imitate 
ashlar  Joints  in  cernent;  cément  plastering  has  no  limiting  di- 
mensions like  eut  stone,  ifhich  usually  is  in  courses  of  18  to 
24  inches  high,  but  its  dimensions  may  be  arranged  at  pleasure; 
therefore  in  dividing  cernent  plastering  those  dimensions  and 
projections  should  be  use,  which  differ  as  widely  as  possible 
from  those  of  ashlar  masonry,  Stucco  belongs  to  the  plastic 
and  hardening  materials,  whose  treatment  should  correspond  to 
the  means  employed  in  giving  it  form,  The  imitation  of  ashlars 
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in  stucco  exactly  destréys  and  falsifies  the  structural  meaning; 
Wûoever  becomes  accustomed  to  such  forics  no  longer  knows  tow  to 
use  eut  stone  and  transfers  to  it  the  forir.lessness  of  stucco 
ivhenever  possible. 

In  conclusion,  it  should  be  reaembered  tbat  for  purely  déco- 
rative purposes,  the  arrangeinent  of  ashlars  in  niosaic  pattenns 
»itn  congruent  éléments  is  not  excluded,  on  Palladio's  famous 
baailica  at  Vicenza  is  to  be  found  such  ashlar  masonry  of  mar- 
ble  in  scale-like  patterns  eirployed  on  a  wall  beneatb  stairs. 

(Fig.  ze). 

Y.  Ashlar  bonds, 

The  most  natural  and  unconstrained  kind  of  ashlar  bond,  irhich 
is  both  best  and  most  picturesque,  is  that  in  which  the  stones 
are  eut  and  set  just  as  obtained  in  the  quarry,  without  atteir- 
pting  to  anrange  theni  in  regular  courses  or  to  make  them  of  u 
uniform  height, 

We  give  in  Pig,  7  a  spécimen  of  cî'esk  masonry  and  add  a  siin- 
ilar  example  of  Roman  masonry  in  Pig,  29.  In  case  of  stones 
quarried  îfith  good  beds  but  ont  in  long  pièces  as  in  porphyry, 
this  random  ashlar  bond  is  very  appropriate  ,  especially  as  it 
is  one  means  op  producing  economy,  also  for  use  in  bases  and 
substructures  supporting  works  of  ail  kinds,  fortifications,  etc. 

A  transition  to  regular  ashlar  bond  consists  in  making  the 
courses  of  unequal  (Pig.  30)  or  of  equal  height  (Pig.  31)  but 
using  stones  of  différent  lengths  (pigs.  30,  31)»  Since  ashlars 
are  subject  to  transverse  strain,  the  lo/rer  blocks  must  also  be 
shortest  to  avoid  fracture,  and  the  higher  may  be  longer,  but 
generally  the  lengths  of  the  blocks  should  be  as  supplied  by 
the  quarry.  The  Roman,  mediaeval  and  early  Renaissance  archi- 
tects  alwayn  preferred  this  natural  ashlar  masonry,  thereby 
obtaining  both  an  inexpensive  and  picturesque  masonry.  The  cor- 
rect principle  is  to  always  work  in  accordance  i^ith  the  mater- 
ials  provided,  and  so  that  they  may  be  used  for  the  most  diver- 
se purposes,  as  in  case  of  the  normal  brick  form,  prédominant 
froffi  the  Roman  era  until  the  l6  th  century;  the  Kigh  Renaissa- 
nce first  introduced  uniformity  in  the  height  of  courses  and 
in  length  of  stones,  which  fas  usual  in  Crecéan  temples, 

The  bond  of  similar  ashlars  generally  resembles  that  of  bri- 
ck masonry'  the  proportional  dimensions  of  ashlars  dépend  on 
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the  materials  employed  and  the  ùeight  of  courses;  their  length 
may  vary  in  direct  proportion  to  the  strengtli  and  height  of  t 
the  ashlars.  The  simplest  System  of  construction  ia  that  where 
the  stones  extend  entirely  through  the  wall;  then,  1,  the  cour- 
ses may  vary  in  height;  2,  the  length  of  stones  itay  vary,  thus 
producing  the  following  possible  combinations  (Fig.  32);  a,  c 
courses  of  equal  height  with  stones  of  equal  lengths;  b,  cours- 
es of  equal  height  with  stones  of  unequal  lengths;  c,  courses 
of  unequal  heights  jrith  stones  of  equal  lengths;  d,  courses  of 
unequal  heights  with  stones  of  unequal  lengths. 

If  a  wall  consists  of  square  blocks  and  those  with  lengths 
of  twice  the  side  of  tbe  square,  the  following  bonds  are  poss- 
ible *Fig,  32);  e,  courses  of  equal  heigftts  witn  square  stones, 
(Fig,  33);  ff  courses  of  unequal  heights  with  square  stones; 
g,  courses  of  equal  heights  and  stones  alternately  square  and 
oblong;  h,  courses  of  unequal  heights  »ith  stones  alternately 
square  and  oblong. 

If  tnese  eight  différent  arrangements  are  examined,  assuiring 
the  loi?  courses  to  hâve  half  tne  height  of  the  high'ones,  tne 
relative  cost  of  labor  on  bed  and  end  joints  per  unit  of  super- 
ficial  area  of  the  masonry  will  be  as  follows:-  a,  43;  g,  ^2; 
b,  36;  c,  63;  d,  63;  3,  64;  h,  73.>;  f»  94.  ^or  econoirîic  reas- 
ons  then  a,  b  and  g  are  préférable;  c,  d  and  e  are  mort  expen- 
sive, tut  equally  so;  f  and  h  are  the  most  costly  of  ail  thèse 
bonds.  The  bonds  b  and  g  are  most  pleasing  of  those  least  cost- 
ly; d  is  the  most  pleasing  of  the  more  expensive,  and  e  is  the 
most  uniform  of  ail  the  bonds;  f  and  H  are  dearer  and  are  ugly, 
but  h  is  that  most.  full  of  variety  tûough  appearing  too  fanci- 
ful  to  excel  the  others  in  producing  a  pleasing  effect  by  its 
diversity.  Thèse  bonds  with  stones  extending  through  the  wall 
ars  nearly  siirilar  to  those  composed  of  separate  bond  stones, 
ifhich  extend  through  the.   ertirf  tbDcknesf^,  arr  dlf^  IIoc^f-  r 
cnl;-  occupying  a  part  of  its  thickness,  usually  composed  ofr 
two  stretchers  (Pig.  34,  i.  k),  or  a  space  is  left  bet^een 
them  and  afterifards  filled  with  ordinary  irasonry  (Fig.  34,1). 
Préférence  should  be  given  to  F  34  k  instead  of  F  34  i,  since 
the  wall  is  entirely  built  of  stones  of  equal  size.  and  the 
length  of  a  bond  stone  is  determined  by  the  thickness  of  the 
wall,  one  half  this  being  iti  side. 
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It  is  eaay  to  see  that  in  case  of  tiie  most  comiconly  employed 
bond,  the  greater  the  nuuber  of  taeaders  used  the  more  labor  a 
and  expftnsft  are  necessary,  tnough  tbe  wall  is  stronger,  hence 
they  are  sparini  ly  used,  a  header  being  inserted  after  each  t 
third  stretœher  in  the  heading  course,  t??o  stretchers  extending 
in  the  stretching  course  from  centre  to  centre  of  the  headers, 
30  as  to  give  an  effect  of  richness  and  variety.  If  the  headers 
ara  to  be  made  prominent  and  évident,  it  will  be  préférable  for 
sake  of  economy  to  finish  the  stretchers  with  projecting  bosses 
on  their  faces,  cutting  the  ends  of  headers  siriooth  or  ï?ith  dia- 
mond  panels,  The  richest  of  ail  bonds  hère  Eentioned,  h,  also 
most  expensive,  is  appropriately  used  for  a  royal  palace  or  a 
any  similar  building,  and  if  a  harder  material  be  used :  for  the 
lovier  courses  tban  for  those  higher,  there  may  be  great  variety, 
not  only  in  the  form  but  also  in  the  modes  of  dressing  tne  st- 
ones,  if  one  desires  to  be  consistent  to  the  last  degree,  the 
lort  and  long  blocks  subject  to  the  greater  strains  should  be 
finished  îrith  strongly  projecting  diamond  panels  in  places 
most  severely  strained;  the  small  and  less  severely  compressed 
headers  might  be  decorated  in  any  Jiay,  for  example  with  sunk 
rosettes  if  they  are  of  a  inaterial  easily  îrrought,  or  may  be 
eut  like  precious  stones  if  composed  of  a  hard  stone  suscepti- 
ble of  a  good  polish  (Fig.  33,  n,  o).  The  central  lightly  load- 
ed  large  ashlar  Œight  hâve  shallow  diaœond  panels,  and  the  lar- 
ge headers  could  be  finished  witb  hemispherical  bosses  or  be 
treated  like  precious  stones  witfc  crystalline  recessed  angles 
as  in  Fig,  2%  If  sucb  masonry  be  constructed  without  headers 
although  the  large  square  blocks  appear  to  be  through  stones  , 
and  they  really  hold  the  inasonry  together,  they  should  hâve 
projecting  neads  like  nails  or  rivets,  which  may  be  shaped  in 
accordance  with  the  hardness  of  the  stone  or  the  possible  exp- 
édients, 

The  forms  of  headers  may  also  be  improved  in  the  Tcanner  emp- 
loyed by  Julian  Sangallo  in  the  Gondi  palace  in  Florence  and 
as  represented  by  himself  (Fig.  3^.  P»  q)» 

If  the  masonry  is  to  make  a  noble  yet  simple  impression,  sm- 
oothly  dressed  and  polished  ashlars  of  good  material  will  alw- 
ays  appear  best,  and  if  the  best  mode  of  construction  is  also 
adopted,  tne  ashlars  should  extend  through  the  entire  thickness 
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of  the  wall,  Tùis  kind  of  Fiasonry  was  tfae  normal  one  in  the  f 
finer  examples  of  the  Greeka  and  Romans,  and  was  termed  opaa 
isodomuni, 

;Yith  the  increasing  amoothness  of  ashiars  ending  in  a  polish- 
ed  surface,  wie  likewise  pass  to  the  closest  possible  fitting 
together  of  beds  and  end  joints,  so  that  thèse  entirely  disap- 
peap  if  the  blocks  are  very  carefully  rubbed  on  each  other. 
If  the  ffiaterial  be  at  the  same  tiine  perfectly  homogeneous  and 
its  color  be  exailtly  uniform,  a  uniformity  of  appearance  is 
produced,  for  wnich  the  Greeks  did  not  strive  as  being  the 
highest  idéal  of  masonry,  or  they  woald  not  hâve  sometimes  gil- 
ded  the  joints  or  bave  marked  them  by  narrow  strips  of  bronze, 
ffhich  appears  an  error  to  archaeologists,  enthusiastic  lovers 
of  uniformity.  It  should  be  stated  hère  that  in  gênerai  ashlar 
rfork  has  entirely  renounced  the  use  of  square  blocks,  further 
that  through-stones  in  very  thick  walls  should  hâve  much  grea- 
ter  deptn  and  breadth,  so  as  not  to  be  broker  at,  the  iniddle; 
however  a  construction  like  that  of  Fig.  37  r  is  admissible, 
which  indicates  the  thickness  of  the  wall  by  its  higher  headers. 
^  Very  durable  stones  with  good  beds,  costly  stones  and  tnose 
capable  of  a  good  polish,  are  well  suited  to  the  so-called  pl- 
ate bond  (Pig.  37  s),  a  peculiar  mode  of  facing  walls  not  with- 
out  justification  in  exce|itional  cases.  In  veneered  ir.asonry  b 
backed  by  brickwork,  ru^ble  or  concrète,  it  is  évident  that  if 
no  through  stones  are  used,  the  courses  of  stretchers  irust  al- 
ternately  extend  deeply  into  the  wall  (?ig.  38.  t). 

If  labor  on  ashlar  Œâsonry  is  to  be  saved,  a  bond  having  few 
headers  is  not  only  préférable,  but  the  heights  of  courses  muât 
bs  as  great  as  possible;  but  if  the  material  is  to  bs  economi- 
zed  as  in  countries  furnishing  little  stone,  there  is  the  cho- 
ice,  either  of  alternating  courses  of  stone  and  of  brickwork 
(Fig.  3S,  u)  as  very  comiEon  in  upper  Italy,  Pelgium  and  Rolland, 
or  of  employing  alternate  blocks  of  ashlar  and  brickwork  (Fig. 
39, vj.  This  kind  of  œixed  masonry  is  sometinies  found  in  Belgiuni 
and  France,  and  a  siirilar  spécimen  of  ashlar  and  rabbl*^  masonry 
exiats  in  a  buttress  of  the  castle  of  jijeissen. 

This  mixed  masonry  may  be  suitable  for  the  brick  piers  of 
churches  in  spite  of  its  small  résistance,  and  it  is  according- 
ly  found  in  the  churches  of  Holland  and  soathern  gavaria.  The 
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veneering  of  walls  .fith  éléments  of  différent  fornis  is  to  be 
considered  a  fancy,  wftich  iray  be  seen  or  irany  Renaissance  bui- 
ldings of  central  France,  that  are  covered  by  mosaic  work  of 
différent  colors,  To  this  is  related  the  Italian  marble  incrus- 
tations of  the   n.ediaeval  period,  which  only  coir.prise  tbe  cover- 
in^  frinciple,  and  it  was  a  nient  of  the  HenaissaRce  to  hâve 
developed  this  mto  a  structural  principle. 

y. expédients  for  fastening  and  clanniping  together  âshlars. 

Stones  are  fastened  together  by,  means  of  lEortar,  as  well  as 
by  projections  of  the  stones,  tftree  spécimens  of  wftich  are  giv- 
en  in  Fig.  40  as  snoirn  in  plan,  or  by  do»els  cf  store  or  métal, 
by  indenting  the  blocks  into  each  otfaer  (Pig.  41),  and  finally 
by  cranr.ps.  Thèse  fastenings  are  generally  concealed  in  the  Joi- 
nts between  tne  stones  ;  if  crairps  do  appear  on  the  external  s 
surface,  they  are  either  treated  as  external  anchors  set  in  1 
lead  as  in  Pig.  42,  a,  or  like  pig,  42,  b  froir  the  stair  balus- 
trade» of  the  bishop's  palace  at  Lucca. 

5.  Ashlar  irasonry  ir  gênerai. 

The  la  te  Renaissance  cl^arly  observed  sorr.e  things  th^.t  bave 
smce  been  neglected.  For  exair.ple,  bed  and  end  joints  play  dif- 
férent parts;  wnile  beds  are  subject  to  crushing  and  offer  "«p- 
istance  to  it,  end  joints  are  not  subject  to  any  stram;  nence 
i£  follojïs  that  the  beds  should  be  made  prominent  but  not  the 
end  joints,  and  one  ireets  '.tith  a  tifofold  conflict,  for:-  1,  al] 
architectural  styles  icust  be  cast  aside,  that  hâve  accented  b 
cQtû  kinds  of  joints  as  in  the  best  Renaissance;  2,  the  beds 
TPust  be  ir.ade  iTiOSt  prominent  and  end  joints  be  subordinated,  it 
/vo'ûld  then  be  inconsistent  to  leave  both  kinds  uniriarked,  sine» 
ancient  and  niedieeval  architecture  would  then  be  rejected.  If 
only  beds  are  accented,  the  rcasonry  has  the  appsarance  cf   being 
composed  of  continuous  layers  of  stone,  *hich  13  not  at  ail  so. 

If  ne   consider  the  masonry  as  a  construction  ^ith  a  right  to 
appear  as  such,  it  ivould  be  proper  to  allow  it  to  appear  as  a 
structure  composed  of  parts,  jrhere  the  end  joints  fould  take 
their  part  as  .fell  as  the  beds;  this  structure  may  be  charact- 
erized  iost  simply  by  the  natural  irortar  joints  and  does  not 
need  to  appear  as  a  monolith  in  order  to  produce  the  effect  of 
unity  or  of  a  irhole,  but  the  power  of  unity  over  diversity  irust 
be  évident  in  the  structure  itself. 
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?or  the  same  reason  tfie  joints  stiould  be  accented  by  meana 
of  the  expédients  already  described,  and  if  it  is  desired  to 
distinguish  end  joints  from  beds,  «thicû  is  only  proper  wlien 
it  is  désirable  to  make  ail  the  fine  structural  joints  évid- 
ent in  the  entire  bailding,  with  tiie  utiriost  consistency  the  e 
end  joints  nay  be  narrower  than  the  beds  and  be  differently 
treated. 

If  iffe  admi  the  claim  of  Semper,  that  regularity  of  forE  and 
smilarity  of  treatment  are  the  suprême  requirements  for  the 
artistic  effect  of  masonry,  on  one  hand  our  hands  ars  tied, 
and  on  the  other  the  fines  structures  of  the  Renaissance  are 
to  be  cast  aside,  which  owe  a  êocd  part  of  their  charactenstic 
beauty  to  irregulanty  in  form  ana  treatment.  The  sane  is  true 
of  Semper's  requirenient,  that  only  the  substructure  as  belong- 
ing  to  the  earth  base,  should  show  the  îr.ode  of  cutting  and  ar- 
rangement of  joints,  while  the  structural  fornoation  of  the  su- 
perstructure need  not  be  so  apparent,  ;Ve  nieraly  hâve  a  choice, 
either  to  thro;^  aside  the  Pitti,  Strozzi  and  Rucellai  palaces 
as  errors,  or  of  establishing  a  theory  of  artby  ifhich  thèse  s 
structures  ttay  be  considered  justifiable. 

By  neans  of  the  various  irodes  of  catting  already  described, 
the  foriTis  of  tne  ashlars  and  the  kmds  of  bonds,  numerous  expé- 
dients are  available  for  giving  tne  irasonry  a  varied  character. 
FroHi  the  Tsassive  strength  of  the  fortress  and  the  rou£hness  of 
the  rural  building  to  the  ligbt  grâce  and  princsly  splendor  of 
the  palace,  the  most  varied  effects  are  possible  in  the  appear- 
ance  of  ashlar  masonry.  The  absolate  dimensions  of  the  blocks 
and  tneir  proportions  add  their  individual  effect  to  the  gêne- 
rai appearance  of  the  ir.asor.ry.  Square  faced  ashlars  a^pear  bol- 
der  than  if  oblong,  sirall  stones  are  also  bolder  if  nearly  sq- 
uare; on  the  contrary,  large  stones  are  so  if  oblong. 

Increased  richness  in  th*  external  appearance  of  ashlar  mas- 
onry may  be  produced  m  *any  va^s;  either  by  the  mode  of  cut- 
ting,  by  varying  the  bond,  or  Dy  refming  the  bosses  by  mould- 
in^s,  rubbing  and  polishing,  the  use  of  tetter  materials,  inl- 
ays of  finer  stone  or  metals,  by  décoration  of  joints,  etc. 

As  for  the  mode  of  cutting,  ail  affected  and  formai  treat- 
ment of  ashlars  as  if  the  stones  were  stuffed  cushions,  like 
that  origmatea  by  the  Earocco,  is  decidedly  ot jectionable.  No 
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attempt  sfiould  be  made  to  enrich  the  architecture  by  increasing 
the  labor  in  any  way,  and  if  it  is  not  desired  to  econoniize  b 
but  to  lavish  labor,  it  is  préférable  to  give  the  ashlars  a  d 
décoration  belonging  to  sculpture. 

To  accent  tiie  bond  leads  to  ifosaic  work  and  disguises  the  a 
structural  càaracter  of  masonry  if  carried  too  far. 

On  the  contrary,  if  it  be  desired  to  retain  a  nch  yet  struc- 
tural bond  like  Pig,  33,  o,  and  to  carry  its  décoration  to  the 
hignest  point  as  for  an  altar  cnapel,  a  Santa  Casa  cf  Loretto, 
it  is  permissible  to  use  a  more  refined  treatment  of  tne  bosses 
by  niouldling,  rubbing  and  polishing,  ifith  nobler  naterials,  in- 
lays of  senai-precious  stones,  noble  n-etals,  stone  intarsias, 
décoration?  cf  joints  ly  gilding  w"i^.^  stftiiiff'  i. st^frî>  cj  tk- 
saics.  A  mémorial  or  a  public  fountain  would  justify  the  use 
of  this  kind  of  décoration.  The  corresponding  sculptared  orna- 
mentation  and  figure  reliefs  would  require  a  nch  treatment. 

It  not  being  possible  to  surpass  this  richness  in  décoration, 
which  is  permissible  in  purely  ornamental  ^orks,  we  inust  then 
renounce  the  construction,  and  eitùer  think  merely  of  a  cover- 
ing  of  sculptared  icarble,  like  the  façade  of  the  jSertosa  at  P 
pavia,  or  of  incrusting  the  surfaces  with  polished  seni-preci- 
0U3  stones  ^ith  gilded  joints  and  ornamented  by  stamped  patte- 
rns,  as  in  the  chapel  of  castle  P'arlstein  near  Prague,  or  last- 
ly  of  covering  the  itasonry  by  ornaniented  plates  of  bronze  or 
of  nobler  metals  as  done  in  Greece  in  ancieht  times. 

A  peculiar  construction  of  stone  walls  ir^ay  be  irentioned  hère, 
^hose  principel  is  entirsly  correct  and  adîrits  of  great  variety 
of  forms,  an  example  of  which  is  found  m  the  Romanesque  church 
of  S.  James  at  Eegensburg  (Fig.  43);  the  wall  consists  of  sto- 
nes not  extending  through  its  entire  thickness,  but  so  arranged 
that  part  project  m  front  and  part  in  rear.  The  panels  are  e 
enclosed  by  an  architrave  of  suitable  profile,  and  the  convex 
pattersns  on  one  side  becoirie  concave  on  the  other.  This  truly 
structural  motive  may  be  treated  m  various  ^ays,  according  to 
the  bond  chosen,  and  tnmner  ana  more  ornamental  ^nclosing  ;fa 
wallg  may  thus  be  employed. 

In  contrast  to  ashlar  masonry,  «hose  nature  i  f^  thoroughly 
structural,  bonds  imitating  ashlar  ifork  in  structures  of  iffood, 
Dutch  stove  tiles,  wainscoting,  métal  work,  etc.,  are  to  be 
treated  if  possible,  so  that  may  not  remird  us  of  actual  ass-^l-"- 
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ashlars.  Sunk  panels,  entirely  inappropriate  for  atones  under 
coDûpression,  more  ricbly  profiled  enclosing  mouldings,  etc., 
are  not  only  allo^able  for  structures  of  materials  other  tfian 
stone,  but  on  the  contrary  are  to  be  preferred. 

Divisions  into  ashlars  on  painted  or  plastered  /rails  icust  be 
treated  in  a  purely  décorative  manner  to  appear  like  tapestries 
sewed  together.  Sach  division  should  be  enclosed  «fithin  a  déco- 
rative border,  its  centre  being  accented  by  flowers,  rosettes 
and  other  ornaments. 

2.  Brick  l'asonry. 

Brick  >?alls  were  found  in  the  earliast  times  amon^  the  Assy- 
rians  and  Chaldeans;  they  used  unburnt  bricks  gênerai  laid  wi- 
th  asphalt  mortar, 

Tûe  Romans  first  developed  brickifork;  by  neans  of  excellent 
clay  and  superior  mortar  and  cernent  they  rapidly  constructed 
ail  kinds  of  mixed  masonry  of  concrète  and  of  backed  rubble, 
where  bricks  were  chiefly  used  as  a  facing  for  the  wall;  for 
this  purpose  they  eirployed  partly  triangular  and  partly  rect- 
angular  tiles,  gsnerally  using  oblong  tiles  for  through  cour- 
ses of  headers  and  triangular  tiles  for  tne  facing  str^.tchers, 
Denind  which  the  /rail  ««as  a  niass  of  concrète  coinposed  of  cém- 
ent and  fraginents  of  tiles  or  stone  spalls.  They  preferred 
opus  spicâtum  as  well  as  a  kind  of  icasonry  îrhere  patterns  of 
ail  kinds  i^ere   produced  by  horizontal  bands  of  color  or  of 
colored  stones, 

During  the  middle  âges  brick  construction  was  developed  in 
différent  ways  in  varions  parts  of  Europe,  especially  in  Italy, 
soathern  France,  bavaria,  the  low  plains  of  north  Cermany  and 
in  Holland,  Only  north  Italy  and  Mçrth  germany  created  a  true 
bric^  construction,  the  other  countries  havmg  almos^  exclusi- 
vely  employed  a  mixture  of  eut  stone  and  bricks. 

A  bond  -^as  used  in  Holland  during  the  entire  iniddle  âges  con- 
sisting  of  alternating  courses  of  stretchers  and  headers,  but 
ths  lengths  of  the  bricks  did  not  correspond  to  tdeir^  '^idths, 
30  that  a  regular  breaking  of  joints  »as  impossible  in  each 
second  course. 

Tne  iiiiddèe  portion  of  the  wall  is  usually  composed  of  rubble. 
The  natural  treatment  is  to  lay  altcrnate  courses  of  stretchers 
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and  of  headers»  and  wben  the  clend  joints  fall  to^etber,  a  long- 
er or  Bhorter  brick  is  selectA  or  is  snitably  cat*  Tbis  kind 
of  nasonry  lias  tbe  decided  ad^antage  of  cbeapness  over  ail  re- 
galar  bonds,  and  it  is  tDerefore  to  be  recomended  as  a  icake- 
sliift*  It  appears  pictaresqne  and  lésa  prétentions  tban  régal- 
arly  bonded  masonry* 

a*  The  stmctoral  Bonds* 

liodern  bonds  are  eitber  tbose  nsed  daring  the  niddle  âges, 
like  the  so-called  Gothic  or  Polish  and  the  So-called  Datch  or 
Flenish  bonds,  or  are  those  introdaced  in  the  Renaissance,  as 
the  cross  and  block  bonds. 

Ordinary  nodeni  brick  masonry  is  composed  of  bricks  of  eqnal 
dimensions,  «bose  thickness,  breadth  and  length  ha^  proporti- 
ons of  1  :  2  :  4,  inclasiTe  of  tbe  mortar  joint,  so  tbat  four 
tbicknesses  and  three  joints  egoal  tbe  lengfeb  of  a  brick.  Bats 
are  sometines  nsed  as  irell  as  wbole  bricks  as  in  Pig.  44;  balf 
bricks  H,  two  making  the  length  L,  qaarters  V,  three-quarters  " 
D,  and  finally  split  bricks  K,  tiro  icaking  the  yridth  of  a  brick. 
Each  brick  bond  is  arrangea  to  that  the  bricks  forming  the  ex- 
ternal  face  of  the  irall  are  laid  as  stretchers  or  headers,  and 
apper  bricks  always  cover  the  joints  in  tbe  aett  course  beneath. 

The  thickness  of  brick  walls  is  always  a  multiple  of  the  nid- 
th  of  a  brick,  so  that  brick  walls  alone  are  in  use,  that  are 
1/2.  1,  1  1/2.  2.  2  1/2  bricks  thick.  The  end  joints  of  the 
wall  face  coœmonly  extend  throagh  tbe  nall  (Flg.  43,  a).  (Not 
in  0.  s).  Tbe  interior  of  the  wall  entirely  consists  of  headers, 
stretchers  being  used  only  on  the  face.  (Not  so).  If  tbe  thick- 
ness of  the  wall  equals  an  even  number  of  half  bricks,  the  co- 
urses are  similar  on  front  and  back  (Pig.  45,  b};  but  if  nneven, 
the  courses  on  face  and  back  alternate,  a  course  of  headers  on 
one  face  corresponding  to  a  course  of  stretchers  on  the  other. 

If  terra  cotta  blocks  or  eut  stonea  are  used  in  brick  masonry, 
their  heights  must  always  be  multiples  of  tbe  height  of  a  brick 
witb  its  mortar  joint.  Thèse  are  the  most  important  points  re- 
lating  to  brick  construction  in  gênerai. 

ffe  shall  next  consider  the  bonds  of  f seings  of  walls,  then 
those  at  the  angles,  and  will  seek  the  décorative  motives  res- 
ulting  from  thèse  structural  bonds. 
»,  Block  Bond.  Pig.  46. 
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The  bond  is  arranged  according  to  tue  scheoe  ï  2  î  ï  î  5  • 
tbe  end  Joints  of  ail  stretcbers  and  beaders  alternate  over 
each  otber'  any  vertical  elenent  of  tbe  wall  consista  of  alt- 
ernate stretcbers  and  beaders*  âb  oblique  division  of  tbe  face 
bas  tbe  rliytbm  -  n  a  -  a  a,  and  a  vertical  one  tbe  rbytbm  -f  - 
+  -  ♦  -,  If  tbe  bricks  are  distingaisbed  by  différent  colors 
(Fig.  47,  tbe  bond  forns  congrnent  vertical  éléments  a,  betire- 
en  iibicb  are  left  interspaces.  Used  diagonally  nitb  bricks  of 
tNO  colors,  tbe  bond  is  cbanged  into  a  net  System*  In  borizon* 
tal  ana  diagonal  directions  a  mnltitade  of  décorative  pattenrs 
may  be  prodaced  by  tbe  ose  of  bricks  of  différent  colors  (Fig»48)* 
|B.  c1(oss  gond. 

Like  tbe  block  bond  tbe  cross  bond  consists  of  alternate  cour- 
ses of  beaders  and  stretcbers,  bat  tbe  end  joints  of  stretcbers 
only  corne  in  tbe  same  vertical  in  eacb  foartb  course  and  in  e 
eacb  second  course  of  beaders.  Tbe  oblique  division  of  tbe  na- 
sonry  follows  tbe  scbeme  u  n  u  u  ,  and  tbe  vertical  one  bas  t 
tbe  rbytbm  -♦•+#^  +  "»-  — •  Tbe  entre  bond  may  be  regarded  as 
a  diagonal  net  System,  irbose  cross  sbaped  intervais  are  filled* 
In  vertical,  borlzontal  or  diagonal  directions,  tbis  bond  con- 
sista of  merely  atotting  courses.  It  gives  rise  to  tbe  most 
varied  décorative  patterns,  tand-like  or  net-like  motives  of 
ail  kinds  (Fig.  50), 

Y.  Gotbic  or  Polisb  Bond.  (Fig.  51. 

Tbis  employé  stretcbers  and  beaders  alternating  in  eacb  cou- 
rse according  to  tbe  scbeme  5  Û  2  ô  î  Û*  *  vertical  eèement 
bas  tbe  rbytbm  +  -#->-,  tbe  oblique  division  jfith  tbe  form- 
ula    being  entirely  composed  of  lengtbs*  In  a  vertical 

direction  tbe  bond  may  be  divided  into  purely  congruent  linear 
surface  éléments,  irbicb  fit  eacb  otber  without  leaving  interv- 
ais; in  a  borizontal  or  vertical  direction  into  detacbed  cour- 
ses or  diagonally  into  a  net  System,  in  îibich  patterns  are  pro- 
duced  by  separate  beaders  as  in  the  patterns  of  Figs.  31,  32. 

Besides  tbe  Gotbic  bond,  a  variety  sbould  be  mentioned  common 
in  brick  construction  in  north  Germany,  tbe  so-called  Wendish 
bond,  wbere  two  stretcbets  alternate  witb  one  header  in  eacb 
course. 

Tbese  mediaeval  and  otber  bonds  produce  a  very  rich  variety 
of  ornamental  surface  patterns  ,  whicb  are  entirely  distinct 
for  eacb  one  of  tbem. 
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ô.  FlêBish  Bond*  (Pig.  33) • 

Tbe  PloBlsli  bond  is  incorrectly  terned  Datcb  bond  becaose  it 
Is  in  comaon  ase  in  BelgiaiB  and  rare  in  Holland,  coniaftta  of 
alternating  conraea  of  beadsra  and  of  coaraea  in  j|otbic  bond. 

The  vertical  arrangeaient  of  tbia  bond  aooords  iritb  tbe  forn- 
nia  +-+-+-,  ita  oblique  diviaion  baa  tbe  rbytbœ  -  a  a  a  - 
a  a  Q  -•  Tbe  end  Jointe  of  eacb  aecond  coarae  of  atretcbera  a 
and  of  eacb  second  coarae  of  beadera  lie  over  eacb  otber*  In 
a  vertical  direction  tbia  bond  consista  of  porely  congroent  1 
linear  sarface  elenenta  witboat  intervala;  borizontally  witb 
detacbed  conrsea»  and  diagonal ly  of  a  net  ayatem  iritb  cross 
sbaped  neabes*  Tbis  bond  likeirise  prodaces  pecnliar  ornamental 
patterns*  Block  bond  is  tbe  one  nost  comnonly  and  generally 
eni^loyed  in  nasonry. 

Cross  bond  is  stronger  tban  block  bond  on  account  of  tbe  more 
perfect  alternation  of  tbe  joints.  Gotbic  bond  is  chiefly  used 
for  facings  of  rabble  walla  and  bas  less  strengtb  tban  cross 
bond,  and  is  not  as  good  for  facing  rabble  as  a  bond  conposed 
of  stretcbers  and  beaders  alternating  in  pairs  (Fig*  34),  so 
tbat  tue  coarses  togetber  always  bond  iritb  tbe  backing  of  tbe 
wall*  Dutcb  bond  ia  only  ased  for  «alla  one  brick  tbick* 

Tbe  décorations  of  stractoral  bonds  are  strictly  patterns, 
tbat  always  correspond  to  those  of  flat  embroidery.  Acoording 
to  tbe  old  Datcb  netbod  still  seen  in  a  feu  buildings ,  tbe  ma- 
sonry  is  decorated  by  borders  and  bands  of  varioas  patterns 
(Pig.  55).  wbicb  resalt  froB  tbe  bond  itself* 

If  a  bond  terninates  at  tbe  angle  of  a  irall  or  against  an 
arcbitectaral  member,  it  is  évident  tbat  if  it  be  cat  vertical- 
ly  on  tbe  lines  a  b,  c  d,  e  f.(Pig.  56)  (tbroagh  end  joints  0|? 
centres  of  bricks),  qaarter  bats  ?fill  be  reqaired  a^  tbe  angles. 
In  case  of  tbe  block  bond  I,  tbe  angles  ifill  be  arrangea  accor- 
ding  to  tbe  following  bhytha,  according  to  tbe  distance  of  tbe 
left  balf  froffi  tbe  joints  a  b,  c  d,  e  f;  denoting  quarters  by 
1,  balves  by  2,   three  qaarters  by  3  and  jrbole  bricks  by  4;  on 
iine  a  b,  1  4  1  4;  on  line  c  d,  2  1  2  1;  on  e  f,  1  2  1  2.  The 
cross  bond  II  gives  tbe  following'  on  line  a  b,  2  1  2  3  2  1  23; 
on  line  c  d,  2  3  2  1  2  3;  on  e  f,  1  2  1  4  1  2;  it  is  self  évi- 
dent tbat  tbe  angles  sboald  be  made  as  strong  as  poasible,  and 
tbe  use  of  qaarters  or  split  bricks  sboald  be  avoided  at  angles; 
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taence  eacb  course  coBnences  at  tbe  angle  nitb  at  least  taalyea» 
quarters  and  8|lit  bricks  being  placed  at  soae  distance  fron 
tbe  angle*  Tbe  bonds  in  cases  I  and  II  are  arrangea  by  cours* 
es  as  folloifs,  according  to  tbe  lines  a  b»  c  d  and  e  f:- 
I. 


II. 


a  b 

c 

d 

e  f 

12  2 

2 

2 

2 

2 

2 

12  2  2 

4  4  4 

4 

1 

4 

4 

4 

2  4  4  4 

12  2 

2 

2 

2 

2 

2 

12  2  2 

4  4  4 

4 

1 

4 

4 

4 

2  4  4  4 

2  2  2 

2 

2 

2 

2 

2 

12  2  2 

14  4 

4 

3 

4 

4 

4 

2  4  4  4 

2  2  2 

2 

2 

2 

2 

2 

12  2  2 

3  4  4 

4 

1 

4 

4 

4 

4  4  4  4 

HeiBoving  tbe  qnarters  and  split  bricks  from  tbe  angles,  or 
replacing  tbem  b]^  tbree  qaarter  bats,  tbe  bond  ?vill  te  arrangea 
according  to  tbe  following  scbeme:- 


:i. 


a  b 

c  d 

e  f 

3  2  2  2 

2  2  2  2 

3  2  2  2 

4  4  4  4 

3  4  4  4 

2  4  4  4 

3  2  2  2 

2  2  2  2 

3  2  2  2 

4  4  4  4 

3  4.4  4 

2  4  4  4 

3  2  2  2 

2  2  2  2 

3  2  2  2 

4  4  4  4 

3  2  4  4 

4  2  4  4 

3  2  2  2 

2  2  2  2 

3  2  2  2 

4  2  4  4 

3  4  4  4 

4  4  4  4 

Tbe  pecQliarity  of  tbis  rbytbmic  scbeie  is  easily  explained 
by  tbe  fact  tbat  tbe  qoarters  are  not  only  removed  from  tbe 
angles,  bat  care  nast  be  taken  to  prevent  two  end  joints  from 
cosing  togetber  in  adjacent  courses. 

Of  tbese  bonds  only  tbat  on  line  c  d  is  custonary.  If  two 
walls  join  at  rigbt  angèes,  tbe  principèe  of  tbe  bond  nill  al- 
be  tbat  in  eacb  course  Â  and  B,  one  irall  alirays  extends  clear 
tbrougb  tbe  otber,  wbicb  abuts  against  it  (Fig.  37,  A,  B).  Ac- 
cording to  tbe  preceding  modes  of  terminating  tbe  bonds,  tbe 
angles  are  to  be  arranged  ro  tbat  tbere  may  aliiays  be  as  many 
tbree  qaarter  bats  at  tbe  angle  as  balf  bricks  in  tbe  tbicnkess 
of  tbe  nall  (Fig.  57)»  for  if  but  one  tbree  qaarter  stère  uscd 
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at  tbe  angle  followed  by  two  vbole  bricks  in  tbe  beader  coorsa» 
tbe  principal  raie  for  bonds  voald  be  violated»  tbat  the  end 
joints  shonld  eztend  clear  ttarongb  tbe  wall* 

If  qaarters  and  split  bricks  were  osed  instead  of  tbree  qnar- 
ter  bats»  tbe  bond  «onld  cbange  to  tbe  followin^  rtaytba,  acoor* 
ding  to  tbe  line  e  f:S) 

Block  bond  ^ross  bond 

2122  2122 

4  2  4  4  4  2  4  4 

2122  2122 

4244  44  44 

Tbe  coarses  alternate  in  block  bond  as  1e  Fig*  58*  In  cross 

bond  tbe  fonrtb  course  is  as  sbown  in  Pig*  39»  tbe  otbers  bei- 

ng  as  in  block  bond* 

Tbe  bond  varies  in  tbe  interior  of  tbe  «ail  aocording  to  wbe- 
tber  tbe  tbickness  of  tbe  wall  is  a  aaltiple  of  a  irbole  or  a 
balf  brick,  and  tbe  principle  tbat  eacb  course  ii  continaed  t 
tbroagb  tbe  entire  tbickness  of  tbe  wall  àlternately  is  not 
strictly  retained  in  cross  bond. 

In  Gotbic  and  Pleœisb  bonds  whicb  are  properly  osed  only  for 
façings,  it  is  not  difficult  to  make  tbe  rhytbœ  of  tbe  bond  clear, 
Gotbic       Wendisb  Dotcb 

4242       442442  4242 

3424       324424  3222 

4242       442442  4242 

3  424       3  24424  3222 

If  it  is  preferred  to  comnence  at  tbe  angles  iiitb  tbree  gaar* 
ter  bats  instead  of  balves,  it  is  not  difficalt  to  make  tbis 
cbange  in  Gotbio^and  Flenisb  bonds* 

SIbat  bas  already  been  said  in  référence  to  tbe  décorative 
treatment  of  asblar  masonry  is  in  part  applicable  to  brick  ma- 
sonry,  bat  from  tbe  smallness  of  its  éléments  tbis  can  never 
give  tbe  impression  of  robast  strengtb,  bat  ratber  llke  a  net- 
wor:k  saggests  tbe  idea  of  ispenetrability  by  tbe  intimate,  con- 
nection of  its  small  blocks  and  its  proportionally  wide  joints. 

Tbe  décorative  expédients  of  tbe  stractoral  bonds  are  based 
ttpon:-  1,  tbe  ase  of   bricks  of  différent  colors;  2,  tbe  great- 
er  prominence  of  tbe  bond  at  tbe  angles;  3.  tbe  projection  and 
dépression  of  separate  bricks  and  patterns;  tbe  tbickness  of 
tbe  wall  may  be  indicated  by  tbe  bond  at  its  angles* 
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Like  the  atone  wall  aHown  in  Pig,  43  from  S*  Janes  in  Regens- 
barg,  brick  iralls  nay  be  constracted  irith  raised  panels  on  one 
aide  and  aank  panela  on  the  other  in  patterna  aoited  to  tbe  b 
bonda  (Pig.  60)»  eapecially  in  1/2  to  1  1/2  brick  encloaing  w 
walla  witboat  cntting  the  bricka.  finally,  a  part  of  the  brick 
walla  execated  in  patterna  nay  be  left  open  aa  in  parapeta,  g 
garden  nalla,  friezea  for  adniaaion  of  air  and  ligbt  into  ord- 
inary  baildinga  with  thin  walla. 
b.  Décorative  Bonda* 

When  the  atractnral  principle  entirely  diaappeara  aa  in  the 
varioaa  panela  and  ficinga  of  iralla,  the  nost  varied  décorative 
bonda  becone  poaaible;  they  nay  be  naed  aa  facings  for  each 
constructive  bond  ifith  the  aid  of  quarters,  halvea  and  split 
bricks,  and  finally  they  œay  be  ezecoted  with  or  withont  the 
aid  of  CQt  or  colored  bricka* 

The  aimpleat  forn  of  parely  ornasental  bond,  capable  of  pro-* 
dacing  the  noat  varied  patterna,  ia  that  (Pig*  6l)  in  which  e 
each  ateetcher  ia  replaced  by  two  halvea  so  that  only  a  aingle 
kind  of  bed  appeara  on  the  face  of  the  wall* 

An  entire  séries  of  décorative  bonds  form  true  neç   systens 
according  to  nhether  the  bricks  are  cat  or  uncnt  (Pig.  63) • 

Joints  in  brickiiork  are  generally  so  broad  (1/8  to  3^8  in.) 
that  their  influence  on  the  ezternal  appearance  of  the  nall 
is  very  decided*  In  the  better  kinda  of  walla  they  are  pointed 
with  atrongly  hardening  nortar  or  cenent,  uaing  différent  pro- 
filée according  to  circonatancea  (Pig*  64)*  The  nodern  Daaonry 
of  Holland  ia  characterized  by  the  nae  of  very  aœall  bricka, 
aa  well  aa  by  having  vertical  Jointe  not  nore  than  1/8  inch 
thick  while  the  bed  jointe  are  very  carefally  worded  to  the  p 
profile  d,  are  5/8  inch  thick,  and  are  alwaya  left  white* 

It  haa  aaaally  been  castomary  in  fieriany  to  color  the  mortar 
before  aaing  it,  so  that  any  desired  tone  of  color  may  be  given 
to  the  wall  in  gênerai  by  means  of  the  color  of  the  bricks  and 
that  of  the  œortar*  The  bricka  are  aanally  of  a  broken  color, 
dark  brown,  l)lack,  red,  yellow,  white,  with  green  or  violet 
obtained  by  glazing*  Whoever  haa  an  opportonity  of  comparing 
the  carefally  execated  maaonry  nf  différent  localities  witl 
agrée  that  a  white  or  nearly  white  network  of  joints  appears 
beat  when  the  bricka  are  of  a  dark  color.  D&rk  joints  are  sait- 
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suitable  for  vcry  ligHt  brick»,  Tbe  older  boases  of  ABsterdaïc 
were  boilt  of  black  or  peat-broirn,  as  we  call  deep  rsddisb- 
brown  bricks,  bat  the  joints  were  always  left  wbite*  It  is 
nndeniable  tbat  tbe  aspect  of  sacb  gloomir  boases  is  made  as 
pleasing  as  may  be  possible  by  tbe  joints* 

Tbe  imitation  of  asblar  masonry  by  brickwork,  as  exception- 
ally  done  in  tbe  Italian  Renaissance «  belongs  in  tbe  realn  of 
Nonsense. 

3.  Sxternal  plastering  of  Walls.  (Stocco)» 

Since  external  plastering  is  a  protecting  covering  for  ordi- 
nary  rabble  or  for  brick  masonry,  it  is  to  be  treated  as  a  co- 
vering in  tbe  trae  sensé  of  tbe  word,  and  its  range  of  form 
±B  to  be  soagbt  entirely  independent  of  masonry*  Âll  imitati- 
ons of  asblar  and  brickirork,wbetber  painted  or  in  relief,  are 
decidedly  objectionable  for  tbls  reason. 

Tbe  expédients  tbat  may  be  employed  for  the  décoration  of 
external  plastering  are  those  of  scalptare  and  painting.  Stoc- 
co  belongs  to  form-art  as  already  stated,  being  a  soft  and 
plastic  mass* 

Tberefore  stucco  work  is  the  proper  meana  of  decorating  ex- 
ternal plastering  by  a  division  into  panels,  tbe  enclosing  of 
panels  by  monldings,  inserted  ornanents  in  cernent  or  plaster, 
ail  ara  admissible,  bat  only  with  tbe  condition  that  tbe  sér- 
ies of  forme  may  neitber  imitate  tbose  of  stone  or  of  wood* 

Ail  stamping  or  incising  in  tbe  soft  mass  is  nell  saited  to 
tbe  natare  of  tbe  material.'  tbe  inscription  or  impression  of 
ornements,  a  rade  treatment  of  tbe  sarface  by  batcbing  or  by 
rougbening.  by  sgraffito  or  by  trae  painting.  âold  groands 
and  gilding  of  varions  parts,  ail  are  adapted  to  the  plaster 
sarface.  A  painted  and  symbolical  archltectare  is  préférable, 
ïfbicb  is  no  imitation  bat  a  free  play  of  form  cannot  be  excl- 
aded  from  tbe  domain  of  plaster  décoration* 

Plastering  serves  no  monamental  parpose  in  gênerai;  tbere- 
fore it  af fords  a  free  play  for  the  teste  of  tbe  period  or 
individaal  or  tbat  dae  to  tbe  sabject,  bat  for  this  reason 
mast  be  excladed  from  monamental  stractares  as  far  as  possible* 

One  of  the  many  barbarisms  of  tbe  "perinig  and  pigtail*peri- 
od,  tbat  ne  adopted  and  wbicb  has  not  yet  disappeared,  is  the 
painting  of  cat  stone  and  bricknork  «ith  oil  colors*  This  is 
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one  of  tbe  Insipidities  of  tbe  last  centory,  vhtcta  maat  be  op- 
poaed  by  ail  neans,  bat  we  slioald  not  forget  tbat  the  esthetic 
sensé  in  its  loirest  stage  of  développent,  as  in  tbe  case  of  t 
tbe  gênerai  publie,  sees  nore  art  in  the  cleanness  of  appear- 
ance  and  in  regalar  and  syinetrical  arrangement,  than  in  the 
pictoresqae;  the  nodern  peasant  is  better  pleased  by  a  régal* 
ar  avenue  of  poplars  than  by  the  finest  forest,  art  begins 
with  order  and  neatness  for  hiis  as  for  nankind  in  gênerai, 
That  be  remains  at  this  beginning  point,  that  the  great  pub- 
lie of  cities  as  vell  as  of  entire  nations,  like  the  modem 
Hollanders,  can  never  pass  beyond  this,  one  mast  lanent  on 
one  hand,  bat  on  the  other  ne  mast  consider  this  love  of  ord- 
er and  neatness  in  people  as  really  being  esthetic,  «rithoot 
Tfhich  any  exaltation  to  art  is  generally  impossible. 

In  many  cities  where  the  available  bailding  materials  are 
scarcely  homogeneoas,  it  is  often  scarcely  possible  to  con- 
vince  even  edacated  persons,  that  the  na tarai  color  of  the 
material,  in  spiteclof  its  irregnlar  and  possibly  gloomy  color, 
excels  a  aniform  coat  of  oil  color  in  agreeablenesa.  The  reas- 
on  for  this  fact  is  the  récognition  of  order  and  neatness  as 
a  canon  of  beaaty  by  those  persons* 

As  being  important  and  entirely  aaefal  décorations  of  mas- 
onry,  ne  finally  hâve  to  mention  iron  nall  anchors  as  nell   as 
holders  for  banners,  lanterna,  etc.,  the  former  being  foond  on 
almost  every  old  house  in  Rolland,  the  latter  on  the  palaces 
of  Florence  and  Siena.  Datch  and  Tascan  smiths  vied  «ith  each 
other  in  designing  tasteful  vorks  of  this  kind,  which  are  to 
be  accepted  as  trne  models  of  a  refined  treatment  of  métal, 
4.  Wooden  Walls. 

According  to  construction,  nooden  walls  may  be  bearing  walls 
like  those  constructed  of  horizontal  or  vertical  timbera  or  of 
planka,  or  they  may  be  merely  partitions  or  board  walls,  pali- 
ngs  or  picket  enclosures,  panles  or  lattices. 
a. Walls  cofposea  of  horizontal  timbers. 

Such  walls  are  built  of  round  legs  or  rectangular  timbers 
laid  to  cross  each  other  at  the  angles,  either  witb  crevices 
left  between  them  as  in  the  hay  barns  and  sheds  od  the  Alps, 
or  to  form  walls  that  are  wind  and  weather  proof.  The  ends 
of  the  timbers  project  beyond  the  walls  at  the  angles  or  may 
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be  CQt  off  flash»  naking  the  bond  visible  at  the  angle. 

T&e  décorative  expédients  for  tbe  estbetic  treatnent  of  thèse 
log  wbIIb   consist  in  carving  either  the  joints  or  sarfaces  of 
tbe  tîBberai  also  the  projecting  ends  of  the  timbers,  their 
bottoms  or  sides,  angles,  edges  or  ends;  finally,  nben  the 
ends  do  not  project  the  angle  bond  is  itself  ornanented*  Sven 
if  a  richer  treatnent  of  sacb  nalls  is  fonnd  in  ezceptional 
cases,  thèse  ornanental  expédients  are  always  worthy  of  ment<- 
ion«  The  trae  Siriss  cottage,  Noriregian  and  Rassian  chorches 
as  nell  as  peasants'  hoases,  iihich  are  constracted  of  hori- 
zontal tinbers,  and  finally  nediaeval  structares  of  sinilar 
Ifinds  enploy  the  nost  varied  foras  of  carvings  in  irood. 

The  carving  of  the  angles  of  the  timbers  may  be  done  in  var- 
ioas  ways,  either  as  moaldings  as  in  Fig*  63, a,  or  in  notches 
of  ail  forns  in  répétitions  prodncing  patterns  of  ntineroas 
kinds  (Pig.  65,  b)«  Carving  the  surfaces  comprises  borings  and 
excavations  of  ail  kinds,  dentils,  dianonds,  checker-board  and 
zigzag  patterns  and  innamerable  sorts  of  ornanents,  irith  nhicb 
the  surfaces  and  angles  of  timbers  are  enriched.  (Fig*  65, c), 

One  of  the  best  expédients  for  ornamenting  sarfaces  of  tinb- 
ers  is  by  incised  letters,  proverbs,  etc.,  or  by  raising  them 
on  a  sank  ground. 

It  is  self  évident  tha  the  bed  joints  of  the  timbers  can 
be  profiled  so  as  to  be  tongaed  into  eacb  other  (Fig.  66),  as 
found  in  Norwegian  and  Rassian  buildings,  whose  lalla  are  req- 
aired  to  be  absolutely  air-tight;  tbe  ends  of  tbe  timbers  t 
tben  shon  the  form  of  bed  joint.  Thèse  ends  an  free  ending  s 
and  may  be  sbaped  in  tbe  most  diverse  nays  by  carving  tbeir 
sides  and  ends  (Pig.  67),  or  by  carving  them  in  peculiar  forme. 

Whicb  one  of  thèse  modes  of  ornamentation  is  to  be  preferred 
dépends  on  circomstances,  tbe  richness  of  the  décoration,  whe- 
ther  tbe  structure  is  to  be  an  élégant  temt)orary  boilding  like 
a  pavilion  of  an  indastrial  exhibition,  or  is  to  be  as  monumen- 
tal as  possible,  and  is  therefore  reguired  to  resist  strongly 
the  effects  of  weather;  in  tbe  last  case  the  cboice  of  forns 
must  be  quite  limited,  since  conplex  carvings  afford  opportu- 
nity  for  collection  of  rain  water  and  conséquent  decay  of  the 
iiood.  Rnssian  nooden  arcbitectare  sonetimes  enploys  timbers 
of  bexagonal  and  not  of  oblong  section  (Pig.  68). 


50 
3.WallB  compoBed  of  vertical  tiebers* 

Soch  walls  are  almost  entirely  aséd  in  baildings  for  ordina- 
ry  parposes,  seldon  for  those  of  importance.  They  consist  of 
tiiBbers  set  vertically  and  closely  joined  together  by  grooves, 
tonéues,  etc.  (Fig.  69),  osnally  to  prevent  adaiBsion  of  water. 
Tbese  tinbere  are  driyen  into  tbe  groand,  or  tbeir  ends  are 
tenoned  into  ailla  and  platée,  Tbe  idea  of  decorating  tbis 
kind  of  a  nall  woald  never  occar  to  anyone*  Bat  if  it  be  desi* 
red,  tbe  jointe  between  tbe  tinbera  may  be  covered  by  noalded 
battena,  be  made  visible  by  carvings,  bat  neitber  to  weaken 
the  timbers  or  to  pernit  entrance  of  ivater. 

Tbe  timbers  Bboald  be  ornanented  by  raieed  ornanenta  between 
tbe  battena,  and  tbe  plates  or  tbe  borizontal  beams  tenoned 
between  tbe  ends  of  tbe  posta  sboald  bave  patterns  foming  bands, 
Y.  Board  walls. 

Board  walls  are  almost  entirely  ased  for  tbin  partitions;  t 
tbey  eitber  consist  of  a  framework  in  wbicb  are  inserted  pane- 
ls, or  of  two  tbicknesses  of  boards  crossing  at  rigbt  or  acate 
angles  and  nailed  togetber  (Fig.  70),  or  are  composed  of  a  sin- 
gle tbickness  of  planks  abatting,  tongaed  togetber  or  overlap- 
ping,  with  tbe  aid  of  vertical  posts  and  horizontal  girts. 

For  two  tùicknesses  of  boards  nailed  togetber  it  is  roost 
tftstefol  to  lap  tbe  joints  (Fig.  71).  as  no  crack  is  tben  caa- 
sed  by  sbrinkage  of  the  wood,  and  moalding  tbe  joints  witb  a 
regalar  spacing  of  nail  heads  bas  a  decided  inf laence  on  the 
gênerai  effect.  If  tbis  mode  of  construction  is  employed  for 
doora,  they  should  be  bordered  by  strips  of  sheet  métal  or  be 
coapletely  covered  by  it,  by  leatëer  or  parcbment;  doors  of 
mediaeval  cbarches  were  freqoently  treated  in  tbis  way,  and 
tbe  doors  od  cbarches  and  palaces  in  tbe  Italian  Renaissance 
were  sometiines  covered  by  tbin  nietal.  Tbe  edges  of  the  border 
strips  of  aetal  way  be  eut  in  tbe  most  varied  patterns,  nails 
Be  changed  into  rosettes,  oc  their  heads  be  shaped  into  large 
and  effective  knobs;  tbe  plate  covering  may  assaem  tbe  mediae- 
val form  of  horizontal  strips,  one  edge  being  eut  in  some  form 
of  linear  division  of  the  surface  (Fgg.  72),  or  be  covered  by 
firœly  nailed  plates  as  for  Renaissance  doors,  wbere  the  nails 
form  a  spécial  décorative  System,  or  tbe  whole  may  te  placed 
under  any  other  arrangement. 
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Fences  or  enclosares  of  boarcis  or  planks  generally  serve 
nerely  temporary  or  necessary  parposea,  for  ubicb  an  eathetic 
treatmaent  la  not  adDiBslble.  If  tbey  are  to  be  decorated,  it 
la  possible  aocordiné  to  tbe  node  of  construction:-  1,   to  no- 
ald  the  joints;  2,   to  eut  tfae  overlapping  edges  of  tbe  boards 
in  patterns  (gig.  73);  3»  to  eut  œoulded  grooves  in  the  boards 
theniselves  in  mediaeval  style  (Pig.  74) •  The  upper  and  louer 
margins  of  detached  fences  are  àlmost  always  treated  li|e  Pigs. 
73»  73»  wbich  are  satIJect  to  tbe  gênerai  rnle  tbat  forns  are 
to  be  avoided,  tbat  migbt  cause  tbe  projections  to  break  off* 

To  thèse  board  fences  should  be  added  tbe  parapets  and  balus- 
trades of  galleries»  bridges,  etc»,  as  well  as  paling  walls. 
Balustrades  as  a  wbole  forn  bands  or  friezes  conposed  of  ver- 
tical éléments j  thèse  are  beld  togetber  at  top  by  a  horizontal 
rail,  tbeir  louer  ends  being  tenoned  into  another  rail  or  beld 
togetber  by  a  pair  of  strips  (Fig«  76)»  so  tbat  tbe  boards  nay 
be  eut  in  free  euding  forins.  This  cutting  of  tbe  boards  partly 
consists  in  widening  tbe  joints  (Fig.  73),  partly  in  perforat- 
ions of  tbe  boards  (Fig.  76).  A  correct  and  healtby  feeling  1 
led  tbe  nations  nbo  most  completely  developed  wooden  architec- 
ture, Swies,  Tyrolese,  Upper  Bavarians,  Rnssians  and  Noriregians, 
generally  to  treat  tbe  cnts  of  tbe  boards  iritb  rectangular  for- 
iDs  like  lace  and  embroidery  patterns,  or  so  to  forio  curved  en 
cuts  as  œerely  to  indicate  a  free  play  of  line,  avoiding  dete- 
rminate  forms  of  plants  and  animais.  For  icore  than  one  reason, 
many  of  tbe  njodern  fret-saired  forma  of  our  wooden  architecture 
are  therefore  objectionable,  since  tbey  imitate  outlines  of  ob- 
jects  in  an  unsuitable  material,  that  nay  be  painted  on  but  not 
fret-sawed  in  boards,  and  fnrtber  is  is  forgotten  in  the  first 
place,  tbat  thèse  cuttings  dépend  on  a  finely  balanced  divisi- 
on of  the  parts  renoved  and  left,  but  never  on  the  répétition 
of  any  definite  thing. 

Only  in  exceptional  cases,  wooden  brackets,  acroterias  and 
siailar  architectural  détails  are  cuttings  in  wood  to  be  used, 
whicb  represent  beads,  animais  and  plant  forms,  ornamental  ob- 
jecta generally  nith  curved  lines,  and  tbey  are  tben  to  be  tr- 
eated with  exceptional  delicacy.  This  requirement  for  wooden 
architecture  is  easily  justified.  The  fibres  should  be  eut  as 
little  as  possible,  or  at  least  ont  in  such  a  way  that  parts 
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of  thèse  wooden  décorations  may  drop  off;  tbe  wood  sboald  also 
forB  a  cohérent  net  System.  If  it  be  desired  to  saw  anw  ornan- 
ent  in  a  board  sinilar  to  that  painted  on  by  means  of  a  sten- 
cil, the  fibres  are  not  only  iœproperly  eut,  bat  the  very  ref- 
inenents  in  the  noveient  of  the  ornanient,  the  leaf  points  and 
the  «BaitèerforBS  are  savred  ont  with  difficalty  or  incorrectly, 
as  the  thicknesB  of  the  board  hinders  the  free  managevent  of 
the  san*  Thèse  cosplex  foris  of  fretsatr  designs  are  only  soit- 
able  for  sheet  métal  or  verir  thin  boards,  scarcely  employed  ir 
wooden  architecture* 

The  saued  ont  ornements  appear  dark  or  light  as  a  raie  and 
are  perforations  sank  like  black  spots  on  a  light  gronnd;  they 
attract  attention  more  strongly  than  the  nood  and  therefore  r 
refaire  form  treatmert  before  ail  else;  if  it  is  possible  so 
to  shape  the  perforations  that  the  remaining  wooduork  assumes 
proper  forme»  it  is  self  évident  tha^  this  is  to  be  preferred. 
Sxactly  the  opposite  or  what  is  hère  said  is  trae  of  carvings 
on  boards  not  cat  throogh;  in  sach  cases  one  bas  perfect  lib- 
erty  to  do  as  desired.  If  perforated  boards  are  nailed  on  oth- 
er  boards  to  form  a  kind  of  décoration  in  relief,  from  the 
fact  that  the  perforated  board  mast  always  form  a  net  System, 
the  same  freedom  is  permissible  as  in  case  of  imperforate  car- 
vings, since  the  more  fragile  portions  are  firmly  nailed.  The 
finest  Swiss  houses  and  wooden  hoases  in  the  Tyrol  and  upper 
Bavaria  hâve  adhered  to  this  primary  law  with  great  conaist- 
ency;  the  perforations  are  almost  entirely  openings  of  pleas- 
iig  shape  and  arrangement,  but  the  free  ornement  is  used  on 
friezes,  panels  and  similar  ornemental  portions  in  the  form  of 
a  board  nailed  on.  It  is  self  évident  that  eitber  the  perfora- 
ted or  the  board  nailed  on  may  be  carved  to  obtain  a  sculptur- 
ed  effect,  or  it  may  be  decorated  by  the  aid  of  painting.  But 
from  this  is  to  be  rigidly  excluded  one  expédient  of  the  pover- 
ty  of  modem  thooght,  though  it  always  passes  for  a  mode  of  i 
increasing  the  beauty  in  spite  of  its  agliness,  the  chamfering 
of  angles  and  the  outlining  of  forma  by  a  colored  line.  It  is 
incompréhensible  that  this  error  in  teste  does  not  disappear, 
but  in  our  schools  it  is  even  prized  as  a  spécimen  of  refined 
teste.  The  most  pleasing  form  is  afterwards  weakened  and  ruin- 
et  at  an  increased  cost,  and  if  it  is  to  be  made  especially 
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beautifal,  a  bold  red  strlpe  is  then  drann  at  a  aniforn  dista- 
nce froB  tbe  agly  eûge,   8o  that  tbe  foric  Fossesses  still  lésa 
cbaracter*  la  tbe  arcbitect  ttaen  compelled  to  ape  tbe  nood 
carvee»  iibo  alone  poaaesaea  tbe  rigbt  of  encloaing  bas  nork 
by  banda? 

ô.  Paling  iralla. 

Paling  iralls  also  inclade  «impie  park  fencea  consistlng  of 
vertical  pôles  placcd  close  togetber  and  sapported  by  horiz- 
ontal rails,  and  tbey  présent  différent  modes  of  treatment. 
Tbe  fences  mentioned  possess  means  of  obtaihing  tbe  most  div- 
erse forms,  in  tbe  carefal  sélection  of  pickets  of  eqoal  or 
alternately  eqaal  diameters,  in  tbe  substitution  of  pleasing- 
ly  interiroven  willoi  twigs  for  tbe  horizontal  rails,  in  tbe 
simple  carving  of  tbe  apper  ends  of  tbe  verticale  and  in  tbe 
partial  ranoval  of  tbeir  bark*  ¥ot   park  enclosurea»  poaltry 
yards,  fences  in  zoological  gardens.  etc*.  tbis  simple  motive 
admits  of  variation  in  many  pleasing  ways.  and  if  tbe  iiood- 
work,  wbose  principal  color  effect  is  due  to  tbe  color  of  tbe 
bark  and  tbe  wood  of  tbe  denoded  places,  be  beigbtened  by  tbe 
aid  of  intemoven  irork  of  brigbtly  colorcd  trriga.  Indien  red 
being  nsed  on  portions  of  tbe  pôles,  and  tbe  openings  betiieen 
verticalÉ  being  filled  witb  fine  lattices.  as  may  be  regaired. 
from  tbese  simple  elementary  ideas  may  be  developed  an  inezb- 
aastible  wealth  of  treatment  of  forms. 

A  peculiar  use  of  paling  work  is  foand  in  Upper  Auatria  and 
Steiermark  in  bay  sheds  and  siœilar  rural  structures  for  ordi- 
nary  purposes;  the  simple  frame  of  sucb  abeds  is  so  filled  in 
ifitb  slender  fir  pôles  as  to  make  tbe  spaces  betireen  posts. 
girts  and  plates  appear  striped  (Pig.  77)»  thèse  stripes  are 
formed  of  tbe  pôles  and  tbe  spaces  betireen  tbem  and  may  be  va- 
ried  in  many  ways.  Tbis  kind  of  a  fall  bas  recently  been  emp- 
loyed  for  rural  structures  and  zoological  gardens,  etc.  Ordi- 
nary  lattice  partitions  are  used  in  ail  kinds  of  buildings  for 
ordinarr]  purposes  and  are  treated  in  many  ways  by  means  of  cut- 
ting  the  edges  of  tbe  strips.  From  the  metbod  of  dinear  divis- 
ion of  surfaces  an  inexhaustible  number  of  motives  may  be  obt- 
ained,  which  are  evidently  governed  by  the  same  limiting  prin- 
ciples.  that  bave  already  been  given  for  tbe  ornemental  cutting 
of  boards  (Pig.  78). 
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Fron  a  liigber  point  of  view  tbe  forma  of  tbe  strips  nay  emp- 
loy  every  expédient  of  carving,  and  may  thereby  be  cbanged  in- 
to  Works  of  loir  relief  in  vood  carving  proper;  also  tbe  roand 
pièces  farnisbed  by  natoral  tranks  nay  by  tbe  sane  expédient 
of  carving  be  transformed  into  troe  scalptares  in  irood* 
8.  Paneling  and  lattices* 

Paneling  is  always  conposed  of  a  thicker  franework  witb  thin- 
ner  panels;  tbe  fraoe  forms  a  kind  of  network  and  tbe  panels 
may  fce  grooved  in,  fastened  on  as  a  lining,  or  icay  be  entirely 
oi&itted*  Tbe  naterial  of  tbe  panels  is  asually  wood,  wbich  may 
be  replaced  by  marble  slabs,  plates  of  engraved  or  cast  métal , 
sbeets  of  glass,  parcbmcnt  or  coltb,  etc»,  according  to  tbe  p 
purpose  served  by  tbe  paneling.  ïïe  non  bave  to  consider  in  dé- 
tail tbe  modes  of  forming  tbe  framework  and  constraction  of 
tbe  panels,  simple  panels,  materials  of  panels,  treatment  of 
joints,  moaldings,  etc*^,  tbe  varions  kinds  of  lattices,  and 
lastly  tbe  parposes  for  wbicb  paneling  and  lattices  are  used. 

Paneling  is  constructed  of  small  pièces  of  wood  fcy  placing 
one  séries  against  tbe  face  of  tbe  otber,  by  mortises  and  ten- 
ons, tongaes  and  grooves,  etc.;  strictly  speaking  any  net  Sys- 
tem may  be  employed  for  paneling,  bat  preferably  only  a  web 
System,  some  mosaic  or  lattice  Systems  are  made  a  basis  of  pa- 
neling» Tbe  essentiel  requirement  for  the  pièces  of  wood  ased 
m  tbe  framework  is  tbat  tbey  mnst  be  narrow,  so  as  to  sbrink 
bat  little.  Tberefore  tbey  sbould  be  ratber  narrow  tban  wide; 
tbe  same  ia  likewise  trne  of  ail  wooden  panels,  wbicb  sbrink 
least  tbe  nasrower  tbey  are*  From  tbis  resalts  a  division  of 
tbe  framework  into  macy  combined  éléments;  wben  tbe  frame  is 
to  be  made  very  broad  witb  narrow  panels,  solid  tongned  and 
grooved  moaldings  mast  be  placed  between  tbe  frame  and  tbe 
panels  (Pigs.  79.  80). 

Tbe  décoration  of  tbe  framework  itself  mast  accord  witb  tbe 
principles  establisbed  for  tbe  |)ordering  or  enclosares  of  sur- 
faces. It  is  asaally  moulded  and  decorated  by  inlaid  or  carv- 
ed  ornements,  and  is  also  ornamented  by  metallic  knobs  placed 
at  tbe  intersections  of  tbe  wooden  pièces  or  by  metallic  trim- 

mings. 

Tbe  ricbest  paneling  is  to  be  foand  in  tbe  jomery  and  cabi- 
net work  of  tbe  ÂrabS|and  in  tbat  of  tbe  Renaissance. 
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If  tbe  panels  eacta  consist  of  several  parts «  tbey  saj  be  con- 
bined  in  accordance  iritti  any  saitable  nosaic  systen  (Fig*  81); 
ttiey  then  generally  reqaire  to  be  strengthened  by  a  second  th> 
ickness  of  boards  at  rigbt  angles  to  tbe  panel*  Tbe  panel  nay 
alao  be  composed  of  tiro  thicknesses  of  éléments,  tbase  in  front 
coyering  tbe  joints  of  tbose  in  rear  (Pig*  82),  a  favorite  mo* 
tive  in  meâiaeyal  iiork*  Pinally,  tbe  panels  may^be  partly  or 
entirely  replaced  by  Dooldings  grooved  in.  or  spécial  rails  a 
and  mantins  nay  be  inserted,  tbe  grooved-»in  noaldings  being 
broken  aroand  betireen  tben  (Pig*  83)  •  Tbe  wooden  doors  and 
ceilings  of  tbe  Italien  Renaissance  enployed  tbese  motives  in 
very  varied  irays.'  tbe  ase  of  grooved~in  moaldings  and  spécial 
rails  and  mantins  affords  tbis  advantage,  tbat  finer  kinds  of 
ifoods  can  be  ased,  ubicb  are  not  of  large  dimensions,  and  tbat 
tbe  paneling  appears  botb  ricb  and  strong;  on  tbe  otber  band 
botb  labor  and  cost  are  increased. 

Joinery  of  tbe  présent  time  employé  less  tban  it  migbt,  kinds 
of  materials  otber  tban  Nood  for  panels  in  paneling.  Wood  is 
always  necessarily  used  for  panels,  wben  tbese  are  sabject  to 
direct  strain  as  in  doors,  wainscot  and  similar  irorks,  wbere 
tbey  may  be  broken  or  pressed  in.  To  increase  tbe  direct  stren- 
gtb,  its  ffiiddle  portion  sbould  be  strengtbened,  cither  by  tbe 
mediaeval  vertically  moalded  and  raised  panels,  stopped  at  tb- 
eir  apper  and  loue*!  ends  by  carvings  of  many  forms,  or  by  tbe 
Renaissance  raised  diamong  panelsd  asblars,  bot  one  mast  be  as 
carefal  as  possible  to  keed  tbe  forms  of  tbese  diamond  panels 
as  distinct  as  possible  from  tbose  employed  in  stone  «ork. 

To  tbis  ase  of  tbe  ordinary  woods  for  panels  may  be  added 
tbati^o^  tbe  precions  noods,  of  intarsias  and  ail  kinds  of  inl* 
aid  work.  One  of  tbe  best  materials  for  tbe  panels  not  exposed 
to  injary  is  smootb  stone  of  fine  color  and  polish,  aaaily  pro- 
cured  in  many  localities.  Not  only  tbe  différent  kinds  of  mar- 
ble,  bat  alao  the  various  kinds  of  qaartz,  serpentine,  lapis 
laznli  and  fluor  spar,  etc.,  also  glass  crystals  and  stained 
glass,  can  be  employed  as  panels,  witb  slabs  of  engraved  slate, 
etcbed  litbographic  stones,  or  any  otber  suitable  naturel  or 
artificiel  minerais,  trae  sculptures,  reliefs,  etc. 

ïïe  may  further  use  for  panels  plates  in  relief  of  cast,  bam- 
mered  or  electro  deposited  métal,  enameled  plaques,  etc.,  tbe 
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prodQCts  of  oetal  and  art  indastrles,  faience  and  najollca,  p 
porcelain  and  glasa,  the  latter  teing  transparent,  iritta  décora- 
tions engraved  or  etcbed,  staned,  gilded  or  opaque  glass  in  t 
tbe  iOrn  of  mirrors*  also  parcbment,  stasped  leatber,  silk,  v 
velvet,  cloth,  lace,  gold  brocade,  embroidery  and  otber  texti- 
le icateriala,  lastly  paintings  execnted  on  canvas  or  other  ma- 
te riais* 

Tbe  parts  of  tbe  frame  are  connected  by  Joints  at  rigbt,  ac- 
ate  or  obtase  angles,  and  are  cornerç.ocroBs  or  intersecting 
pièces,  and  daring  tbe  middle  âges  it  was  tbe  rnle  to  ornament 
tbe  insets  and  noBtised  joints  in  some  iray  (Fig.  83)*  Tbis  is 
especially  troe  of  cooiDon  wooden  doors,  ubicb  were  ornanented 
in  tbe  siisplest  way;  tbese  decorated  joints,  socb  as  are  foand 
in  nediaeval  and  Swiss  boases  are  vortby  of  ase  at  tbis  tine. 

Tbe  treatment  of  joints  between  panels  and  franeirork  resolts 
froi  tbe  requirement  tbat  tbeppanel  sball  not  be  loosely  set 
in  tbe  framing,  ba  so  as  to  freely  ezpand  and  contract  nitb- 
oat  danger  of  cracking  or  irarping;  if  tbe  panels  are  nade  of 
ordinary  nood  as  nsaally  tbe  case,  and  tbat  readily  sbrinks, 
two  conditions  are  established,  tbat  tbe  woodword  mast  not 
be  painted,  eince  a  line  joint  of  a  différent  color  nould  bec- 
oœe  visible  by  tbe  sbrinkage  of  tbe  panel,  and  tbat  tbe  joint 
isast  be  covered  so  tbat  expansion  and  contraction  of  tbe  panel 
ma/  not  be  visible.  Tbis  inay  be  done  by  moalding  tbe  edge  of 
tbe  fraœework  and  placing  a  round  next  tbe  panel;  or  by  fasten- 
ing  a  round  or  monlding  of  nood  or  métal  to  tbe  edge  of  tbe 
framework  (Pig*  86).  If  tbe  nood  is  merely  left  in  its  natnral 
color,  only  being  oiled  or  coated  witb  transparent  varnish,  t 
tbe  joints  nill  not  be  visible,  and  tbe  rounds  anf  mouldings 
irill  not  be  necessary.  If  it  be  desired  to  paint  tbe  jloodwork, 
îrith  a  f préférence  for  unpainted  mouldings  and  joints,  only  t 
tbe  surfaces  of  tbe  framework  and  panels  are  painted,  leaving 
tbe  mouldings  in  tbe  natural  color  of  tbe  nood. 

Tbe  mouldings  of  tbe  framenork  and  panels  are  determined  by 
tbe  following  considérations;  tbey  are  strnck  nitb  a  plane,  a 
great  variety  of  forma  being  tbus  possible;  if  tbe  paneling  is 
employed  in  tbe  interior  of  a  building,  and  is  tbrrefore  prin- 
cipally  ligbted  by  diffused  ligbt,  a  strong  movement  in  tbe 
profiles  is  required,  Hhile  a  moderate  one  suffices  for  exteriors. 
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prodQCts  of  métal  and  art  indastries,  faience  and  najolica,  p 
porcelain  and  glass,  the   latter  teing  transparent,  iritu  décora- 
tions engraved  or  etctaed,  staned,  éilded  or  opaqae  glass  in  t 
tbe  ik)rK  of  nirrors»  also  parcbment,  stasped  leatber,  silk»  v 
velvet,  cloth,  lace,  gold  brocade,  embroidery  and  otber  texti- 
le naterials,  lastly  paintings  execnted  on  canvas  or  otber  ma- 
te riais. 

The  parts  of  tbe  fraœe  are  connected  by  joints  at  right,  ac- 
ate  or  obtase  angles,  and  are  corner9,ocros8  or  intersecting 
pièces,  and  daring  tbe  middle  âges  it  was  tbe  raie  to  ornanent 
tbe  insets  and  nostised  joints  in  sosie  iray  (Fig.  83) •  Tbis  is 
especially  trae  of  coDoon  wooden  doors,  wbicb  irere  ornanented 
in  tbe  sinplest  way;  tbese  decorated  joints,  socb  as  are  foand 
in  mediaeyal  and  Swiss  bouses  are  irortby  of  ose  at  tbis  tinie. 

Tbe  treatnient  of  joints  between  panels  and  franeirork  resalts 
froB  tbe  reqairenent  tbat  tbeppanel  sball  not  be  loosely  set 
in  tbe  franing,  ba  so  as  to  freely  expand  and  contract  witb- 
oat  danger  of  cracking  or  irarping;  if  tbe  panels  are  œade  of 
ordinary  nood  as  nsaally  tbe  case,  and  tbat  readily  sbrinks, 
tifo  conditions  are  establisbed,  tbat  tbe  woodword  mast  not 
be  painted,  since  a  line  joint  of  a  différent  color  irould  bec- 
ODoe  visible  by  tbe  sbrinkage  of  tbe  panel,  and  tbat  tbe  joint 
nast  be  covered  so  tbat  expaniion  and  contraction  of  tbe  panel 
ma/  not  be  visible*  Tbis  niay  be  done  by  moalding  tbe  edge  of 
tbe  fraœeîfork  and  placing  a  round  next  tbe  panel;  or  by  fasten- 
ing  a  round  or  monlding  of  ifood  or  métal  to  tbe  edge  of  tbe 
framenork  (Pig«  86).  If  tbe  wood  is  merely  left  in  its  natural 
color,  only  being  oiled  or  coated  witb  transparent  varnisb,  t 
tbe  joints  nill  not  be  visible,  and  tbe  rounds  anf  mouldings 
will  not  be  necessary.  If  it  be  desired  to  paint  tbe  jioodîrork, 
fith  a  f préférence  for  unpainted  mouldings  and  joints,  only  t 
tbe  surfaces  of  tbe  framework  and  panels  are  painted,  leaving 
tbe  mouldings  in  tbe  natural  color  of  tbe  wood. 

Tbe  mouldings  of  tbe  framework  and  panels  are  determined  by 
tbe  following  considérations;  tbey  are  struck  witb  a  plane,  a 
great  variety  of  forma  being  tbus  possible;  if  tbe  paneling  is 
employed  in  tbe  interior  of  a  building,  and  is  tbrrefore  prin- 
cipally  ligbted  by  diffused  ligbt,  a  strong  movcment  in  tbe 
profiles  is  reqnired,  wbile  a  moderate  one  suffices  for  exteriors, 
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Tbe  darker  ttae  woodirork  and  tbe  nore  distant  it  is  fron  tbe  e 
eye,  the  stronger  inast  be  the  inoveœent  of  the  profiles;  polis- 
hed  iroods  and  sbining  palnt,  varnisb  and  gilding,  are  soited 
by  the  neakest  Dovement. 

According  to  tbe  vie»  witb  wbich  the  fraœework  is  to  be  arr- 
angea, tbat  tbe  material  may  appear  more  prominent  aroand  tbe 
nargin  of  tbe  sarface  or  recède  froœ  a  nacleas,  leaving  tbe 
niddle  less  prominent  (compare  Tectonics,  p.  193i.|8tate  ments 
concerning  lieiting  forins) ,  witb  the  otber  view  tbat  concavity 
is  connected  iritb  the  représentation  of  attraction  and  convez- 
ity  nith  tbat  of  repulsion,  deteraine  the  profiles  of  the  pie- 
ces  forning  tbe  framevork,  in  connection  witb  tbe  principles 
previoasly  stated* 

Not  taking  any  spécial  style  or  tbe  ancient  orders  as  a  bas- 
is,  but  in  accordance  witb  tbe  preceding  vleirs,  tbe  profiles 
of  tbe  frameifork  and  mouldings  aay  be  cooposed  of  simple  forns 
of  section,  ivbicb  Œnst  be  eoployed  by  men  under  ail  conditions 
in  wbich  they  are  placed.  Thèse  simple  sections  are  (Fig«  37):- 
1,  cbamfering  the  angles f  2,  rounding  off  angles;  3,   hollows; 
4,  combined  rounds  and  hollows;  b,   combined  hollows  and  rounds; 
6,  rounds;  7.  grooves;  8,  combined  rounds  and  coves. 

Variations  of  thèse  basai  forma  may  occur  in  tbree  ways;  a, 
by  a  more  or  less  strong  curvature  of  tbe  pro^'ile;  b,  in  case 
of  combined  forma,  one  or  the  other  or  neither  is  most  promin- 
snt;  c,  when  the  form  is  not  only  treated  as  a  connected  but 
also  as  a  transitional  form,  as  in  case  of  a  curvature  varying 
froa  a  circle,  pillets,  grooves  and  small  hollows,  serve  to  s 
separate  tbe  différent  members,  at  the  same  time  being  bands 
to  connect  them;  the  plain  flat  surfaces  adjoining  thèse  mem- 
bers serve  as  a  contrast  to  the  mouldings. 

If  it  is  asked  how  the  historical  styles  of  architecture  bave 
actually  treated  thèse  moulded  members,  the  answer  readily  fol- 
lows,  tbat  tbey  could  not  invent  them  as  ground  forma  or  geom- 
etrical  conceptions,  and  could  not  separate  tbem  from  tbe  ass- 
ociations witb  wbich  those  forms  are  connected.  Tbus  tbey  only 
had  a  choice  of  omitting  the  ground  tforms  on  one  place  or  of 
coQcentrating  them  on  another,  as  in  ancient  classic  architec- 
ture wbere  the  cavetto  and  tround  were  seldom  used,  or  as  in 
Cotbic  wbere  most  members  were  composed  of  thèse  two  forms. 
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and  further  divide  the  half-tiœber  work  into  amaller  panels. 

In  oor  nodern  tines  it  is  castonary  to  àake  tbis  work  as 
re^alar  in  fors  as  possible,  asing  only  straigbt  timbers  and 
thereby  sacriflcing  tbe  advantage  of  variety  in  ef fect  and 
obtaining  scarcely  any  isprovement  in  the  more  perfect  and 
stronger  constrnction,  wbich  remains  approximately  equal  to 
tiffiber  work  regularly  arranged  as  in  Pig.  101,  or  irregalarly 
as  in  Pig»  102. 

Half-timber  work  plays  its  nost  important  part  ir  tbe  con- 
struction of  trasses  and  tben  in  tbe  construction  of  timber 
girders  of  bridges. 

Tbe  motiyes  for  tbe  estbetic  treatment  of  balf-tiober  work 
reault  from  tbe  form  and  arrangement  of  tbe  tombera,  from  tbe 
mode  of  tbeir  intersection,  as  well  as  from  tbe  mode  of  fill- 
ing  tbe  interspaces. 

Tbe  balf-timbers  may  be  arranged  in  varions  waya  as  we  bave 
seen,  and  a  différence  sboald  be  made  by  tbe  asi  of  régalar  or 
irregular  panels  and  tbeir  braces  and  girts,  according  to  wbe- 
tber  tbe  parpose  be  structural  or  ornamentil.  Pugin  gives  in 
bis  Détails  of  ancient  Wooden  Houses  tbe  examples  of  balf-tim- 
ber  work  represented  in  Pig.  103*  as  existing  in  bouses  at 
Boulogne.  An  alternation  of  différent  arrangements  of  tbe  pan- 
els will  always  bave  a  more  pleasin,  effect,  than  if  tbey  were 
ail  treated  in  exactly  the  same  way.  The  most  pleasing  half-tim- 
ber  bousjes  bave  been  preserved  in  tbe  peasant  villages  and  sm- 
ail  citi^s  of  those  countries  in  whicb  wooden  construction  bas 
been  pre^férred;  tbey  frequently  exhibit  very  instructive  déta- 
ils, and  are  évidence  of  a  true  art  feeling  in  tbeir  builders. 
for  example  the  bouses  of  Switzerland  and  aouthem  gavaria,  of 
tbe  Tyrol,  tbe  wooden  houses  of  Swabia,  of  the  Rhine  provinces, 
of  Hesse,  of  £rance,  those  of  Norway.  England,  etc. 

The  use  of  naturally  or  artificially  curved  timbers  in  wood 
construction,  or  those  eut  into  curved  forms,  may  be  very  anc- 
ient; thèse  were  unjustly  discarded  from  half-timber  work  in 
ott|  tome.  The  middle  âges,  the  wooden  architecture  of  tbe  Tyr- 
ol and  upper  Bavaria,  as  well  as  that  of  Switzerland,  favored 
tbe  use  of  tbis  means  of  obtaining  pleasing  forma  in  their 
half-timber  work. 

A  few  examplea  of  auch  forma  are  hère  added  as  illustrations 
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from  tbe  hoases  of  Hessian  peasants  (Fig.  104} • 

If  the  faces  of  the  tin.bers  are  te  te  deccrated,  the  Btruts 
bôin^  safcject  to  compression  ara  to  be  decorated  by  incised 
ec>p|kiAted^.8tripes  lengtbiriBe  like  supports,  and  tbeir  ornam- 
enta  may  end  in  volutes,  but  the  girts  belng  in  tension  are  to 
be  characterized  by  patterns  like  bands. 

Tbe  intersections  of  the  timbers  can  be  decorated  in  the  man- 
ner  described  for  paneling,  and  irhich  iras  comnion  in  mediaeval 
and  Swiss  wooden  architecture  (Pig.  104,  right). 

The  spaces  of  half-timber  work  are  either  filled  by  a  cover- 
ing  of  boards,  wbich  is  most  pleasing  if  placed  on  the  inside 
of  the  wall,  or  by  unplastered  brickirork,  for  whicb  a  pnrely 
ornamental  bond  is  eapecially  appropriate,  or  lastly  by  plast- 
ered  nasonry.  This  plastering  nay  then  be  ornamented  in  any  of 
the  ways  already  mentioned  in  the  Chapter  on  its  ose,  such  as 
by  inciafcd  sketches,  sgraffito,  ornaïuents  in  relief, or  painti- 
ngs.  Half-timber  work  of  spécial  élégance  is  filled  by  tiles 
or  terra  cotta  plaques* 

In  addition  to  a  consideratièn  of  the  structure  of  walla,  îie 
still  hâve  to  mention  coverlng  the  if  alla  ifith  alates,  shingles, 
tiles,  etc. 

The  mosâic  System  is  the  basis  of  ail  thèse  modes  of  coveri- 
ng  walla,  and  maiifold  motives  may  be  derived  from  the  linear 
division  of  surfaces  with  congruent  éléments  as  in  ?ig»  103,» 

E.  CBILINGS. 
1.  Non-*vanlted  stone  ceilings. 

The  idéal  of  ancient  architecture  was  the  construction  of 
stone  ceilings  nith  beams  and  slabs  of  stone,  but  it  bas  lost 
aèàrly  ail  practical  value  for  our  time.  But  the  stone  beam 
ceilingii  hâve  retained  a  symbolical  value  for  us.  If  we  place 
ourselvea  on  a  purely  material  standpoint,  and  recognize  or 
mentally  perceive  only  what  serves  a  material  purpose,  if  we 
strip  away  every  iristorical  réminiscence  and  allo^f  no  custom 
or  usage  of  past  tiœes  to  be  correct,  we  should  then  throir  the 
stone  beam  ceiling  into  the  historical  lumber  room,  for  me  may 
attain  the  desired  end  better  and  more  cheaply  by  means  of  vau- 
Itfea  tn*  by  iron  construction. 

But  if  ne  place  ourselves  on  the  gênerai  point  of  mankind, 
fhere  ne  must  know  hoir  correctly  to  distinguish  betneen  what 
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bas  bat  a  tenporary  bistorical  jastification  and  what  has  a  p 
pernanent  valae  for  ail  tlne,  ire  sball  fisd  tbat  in  spite  of 
différences  of  race»  langnage  and  people,  mankind  is  not  only 
a  anit  in  its  node  of  tbongbt,  bat  bas  synbolically  retsiined 
remembrances  of  modes  of  life  lyiiig  far  benind  as,  and  eoploys 
tben  on  spécial  occasions  as  ifi   mémorial  cérémonies  or  monum- 
ents* In  Tectonics  in  explaining  tbe  relations  of  form  and  par- 
pose,  ne  carried  tbis  tboagbt  fartber  and  illastrated  it  by  a 
fe»  pertinent  examples*  We  sball  bere  call  attention  to  tbe 
fact  tbat  objecta  become  porely  symbolical,  wben  tbeir  origin- 
al parpose  no  longer  ezists,  as  in  tbe  case  of  tbe  bammer  and 
trowel  in  laying  corner  stones.  a  sbip  ased  as  a  table  orname- 
nt  or  gift  of  bonor;  tbat  oses  become  symbolical,  like  tbe  pro- 
duction of  fire  by  rnbbing  togetber  pièces  of  bard  and  soft  w 
irood  in  tbe  cérémonies  of  nations,  tbat  bave  long  made  ose  of 
flint,  Steel  and  tinder. 

Tfe   tbercfore  still  bave  a  rigbt  to  employ  stone  ceilings  for 
idéal  pnrposes,  even  if  ne  coald  attain  tbe  end  irore  économie - 
ally  by  otber  means,  and  coald  cover  tbe  arca  ty  vaults,  espe- 
cially  in  case  of  tombs,  maosoleoms,  cbarcbes  and  art  noseams; 
it  is  self  evidenttbat  sacb  ose  of  stone  beams  is  only  possible 
ifben  permitted  by  tbe  narrowness  of  tbe  roogs.  But  a  second  p 
principle  natarally  follows,  recognized  in  Tectonics  in  tbe 
true  sensé  of  tbe  word,  tbat  stone  beam  ceilings  most  not  be 
imitated  in  wood  or  otber  material,  irben  tbe  ase  of  stone  be- 
comes  impossible  for  static  or  pecaniary  reasons*  Â  false  or 
bad  symbolism  like  tbat  introdaced  by  tbe  Neo-Grecians  and 
never  ased  by  an  artistically  soond  people  consists  in  tbe  ex- 
ternal  imitation  of  a  tbing,  but  a  true  symbolism  can  only  re- 
salt  from  tbe  repeated  ase  of  similar  means  under  similarly 
liffiiting  conditions.  If  we  can  ose  granité  with  a  résistance 
to  fracture  greater  tban  tbat  of  marble,  irider  rooœs  may  be 
covered  by  stone  ceilings,  tban  tbose  found  in  tbe  monuments 
of  classic  antiquity;  if  ne  place  light  plates  of  glass  or 
métal  on  tbise  beams  instead  of  beavy  stone  slabs,  ire  sball  be 
enabled  to  cover  still  wider  spans.  If  a  ceiling  is  construct- 
ed  of  vooden  or  iron  beams,  tbe  spaces  of  tbe  ceiling  woald  n 
not  be  filled  by  slabs  of  marble.  Frielly  ne   can  take  scarcely 
ann  course  leading  as  in  a  rational  and  free  manner  to  forms. 
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suitafcle  for  stone  ceilings  différent  froœ  that  parsaed  by  thc 
ancients» 

If  we  noiv  place  oaraelves  on  a  porely  material  atandpoint, 
tbd  motive  eoployed  in  tbe  constroction  of  stone  ceilinga  may 
be  derived  from  tbe  problen  itself.  If  tbe  space  between  two 
stone  beams  or  tiro  nalls  is  to  be  covered,  the  nethod  first 
suèé^sted  is  to  cover  it  iritb  a  single  stone  (Pig.  106).  To 
sbed  rain  naler   we  incline  its  top  toward  tuo  or  four  sides» 
and  since  it  is  less  easily  broken  when  its  weigbt  is  redaced, 
we  nay  hollow  oat  its  ander  surface.  Tbe  largest  ceiling  stone 
ever  yet  employed  is  tbat  of  tbe  tomb  of  Tbeodoric  at  Havanna» 
wbicb  bas  tbe  fom;  of  a  low  dooe  aboat  32*8  ft.  diameter. 

Xf  tbe  span  between  tbe  two  supports»  wbetber  stone  beams» 
walls  or  rqqka,  is  too  great  to  be  covered  by  a  single  stone, 
it  is  siWles't  "^o  place  several  stones  side  by  side  (Fig.  107) • 
Tbe  grandest  ose  made  of  tbis  simple  stractoral  principle  is 
in  tbe  bridge  of  Loyang  iir  Cbina»  wbicb  crosses  an  arm  of  tbe 
sea  by  300  openings,  each  being  aboat  46  ft.  wide  in  the  clear; 
7  beams  of  black  marble  are  laid  from  each  picr  to  tbe  next, 
and  on  tbe  ends  of  eacb  pier  are  placed  marble  monsters»  tbose 
at  one  side  resembling  lions. 

Tbe  problem  may  be  solved  in  another  way  according  to  wheth- 
er  the  abotments  are  stable  or  not.  If  they  are,  the  simplest 
mode  is  to  place  two  stones  against  each  otber  or  to  arrange 
them  in  an  arcbed  form  (Pig.  108),  witb  tbe  condition  that  they 
most  not  slip  on  tbe  abatmeuts.  In  gênerai  we  may  designate  t 
thèse  and  similar  modes  of  constracting  ceilings  employed  by 
Sgyptians,  Struscans  and  Assyrians,  as  preclassical  stractoral 
methods.  To  thèse  is  allied  the  widely  employed  principle  of 
corbelling  ased  in  stroctares,  wbose  supports  are  anable  to 
reaist  a  tbrust.  Êeams  of  stone  are  alid  so  as  to  project  bey- 
ond  eacb  otber  in  an  inverted  pyramidal  form,  the  span  being 
tbas  redaced  until  tbe  opening  at  top  can  be  covered  by  a  sin- 
gle stone  (Pig.  109). 

Tbis  principle  from  the  earliest  times  to  tbe  présent  day  w 
was  restricted  to  ail  ceiliirgs  of  stone  wbere  an  increaseé  he- 
igbt  was  permissible;  its  bighest  development  occarred  la  the 
tbe  stone  broacb  spires  of  tbe  Romanesque  and  Gotbic  styles. 

The  simplest  form  of  corbelling  is  prodaced  by  a  single  pro- 
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projccting  coareeon  irbicb  is  laid  a  covering  slab  (Fig.  110); 
%a   case  of  covering  wider  apans  or  a  greater  beigbt  of  ceiling 
several  sach  courses  becone  necessary,  projecting  more  in  tbe 
first  and  less  in  tbe  second  case.  Tbe  corbels  may  be  forned 
in  a  great  varietTj  of  ways,  eitber  by  partly  or  entirely  bevel- 
ing  tbeK  a.f  Ir  Fig.  110,  or  they  nay  be  shaped  as  sopporting 
parts  iiitb  convex  profile  forins  occapying  more  space,  witb 
transitional  concave  forms.or  be  decorated  by  cymatiams  and 
roands  (Pig#  111).  The  architecture  of  différent  nations  empl- 
oyed  in  thèse  corl}elleâ  ceilings,  sometimes  simple  beveled  cor* 
bels,  sometimes  one  or  the  otber  profile  form,  or  sometimes  a 
combèantion  of  members.  According  to  tbe  parpose  and  tbe  prob* 
lem,  one  may  also  employ  thèse  sim|;le  décorative  expédients  at 
this  time,  provided  tbat  ail  the  forma  are  generally  acceptable, 
and  ase  sacb  as  resalt  from  tbe  problem  itself,  none  merely  b 
belonging  to  any  spécial  style.  It  is  senseless  to  refuse  to 
Qse  tbem  merely  because  any  architectural  style  first  employed 
or  extensively  used  tbem. 

Co^tels  (Pig.  112)  as  aeparate  bearers,  employed  as  modilli- 
on3  In  classic  arohitecture,  or  in  tbe  middle  âges  as  supports 
for  the  most  varied  purposes,  are  nothing  else  than  sucb  a  mode 
of  constrncting  ceilings  en  another  for»;  for  if  the  ceiling 
itself  only  slightly  preponderates  in  momparison  with  its  mode 
of  support,  or  if  it  assumes  any  form,  the  principel  remains 
the  same. 

?rom  tbe  need  of  reducing  the  height  of  tbe  stone  beam  ceil- 
ing constbncted  by  corbelling,  the  classic  coffered  ceiling  t 
takes  its  rise.  The  architrave  is  tbe  principal  support  of  tbe 
ceiling  and  eztends  along  the  walls  and  above  the  columns,  us- 
ually  composed  of  twoodeep  beams  set  side  by  side,  one  outer 
bean  passing  the  other  at  tbe  angle,  irbicb  abuts  against  it, 
?ihile  the  two  inner  beams  are  mitred  together  (Fig.  113).  The 
stone  beams  form  a  great  paneling  shoiiing  large  openings  on  1 
its  plan,  and  thèse  may  be  covered  by  any  metbods  previously 
mentioned.  The  classic  coffered  ceiling  (Fig.  114)  divides  tbe 
se  large  openings  into  smaller  ones  by  a  séries  of  beams  A  A, 
and  into  a  second  séries  of  still  smaller  panels  by  a  second 
séries  B  B  of  still  smaller  beams,  thenj  covering  the  spaces 
by  a  number  of  stone  slabs,  excavated  in  the  Corm  of  coffers 
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to  lessen  tbeir  welght.  The  beams  A  and  B  togetber  baye  a  cer- 
tain deptb  that  corresponde  to  tbat  of  the  beigbt  of  the  geis- 
on  or  projecting  part  of  tbe  comice  (Pigs.  114,  115),  and  it 
18  80  arranged  tbat  tbis  Is  sapported  by  B  and  also  resta  on 
tbe  arcbitrave,  eitber  as  in  tbe  Doric  style  by  a  séries  of 
loi  pillara,  tbe  so-called  triglypbs  wbose  intervais  are  fill- 
ed  by  tbe  stone  slabs  of  tbe  métopes,  or  in  tbe  lonic  and  ^or- 
intbian  orders  on  tbe  stone  beam  of  tbe  frieze.  In  tbe  lonic 
style  tbe  interyals  betjreen  tbe  beams  are  sometimes  materially 
reduced  by  corbelling  oat  tbe  beams  Â  and  B,  a  tbird  séries  of 
beams  C  sometimes  being  inserted,  apon  iibicb  are  tben  laid  tbe 
coffers. 

So  far  as  oar  knoirledge  of  ancient  arcbitectare  extends,  we 
cannot  assert  tbat  tbe  ceiling  of  stone  slabs  was  developed  in 
its  fall  extent*  Tbere  are  still  possible  solntlons  of  the  pr- 
oblem  not  employed  iir  tbe  classic  styles,  or  at  least  no  exam- 
|)le8  of  tbem  bave  remained  to  as.  It  is  first  to  be  consider- 
ed  tbat  larger  interspaces  betireen  tbe  stone  beams  nay  be  cov* 
ered  by  stone  slabs  laid  against  eacb  otber  instead  of  coffers 
(Pig»  117);  The  sligbt  thrtrst  exerted  by  sacb  panels  may  be  e 
entirely  neatralized  by  ancbors  of  métal.  P^rther  the  princip- 
le  of  corbelling  may  be  employed  in  a  more  exte.nded  nay  tban 
in  the  classic  styles,  and  finally  it  is  not  necessary  to  make 
tbe  coffers  tbemselves  square,  bat  tbey  might  as  well  be  hex- 
agonal or  octagonal,  wben  stoces  of  saitable  form  are  placed 
to  support  tbem  (Pig.  118). 

If  the  principle  be  consistently  executed,  tbat  the  construc- 
tion sbould  supply  the  leading  ideas  for  the  architectural  tr- 
eatment,  one  may  then  use  the  classic  beam  construction  at  the 
présent  time  with  perfect  impunity,  tbe  lonic  frieze  as  well 
as  the  Doric  triglypbs  and  métopes;  but  for  the  same  reason. 
one  should  not  regard  the  triglypbs  as  tein£  purely  ornament- 
al  expédients  like  the  Roman  and  Renaissance  mastera,  and  ret- 
ain tbem  nhen  the  frieze  is  composed  of  continuons  fclocks.  The 
triglypbs  are  and  reaain  supports,  altbough  perhaps  originally 
used  in  another  sensé,  the  métopes  are  panels,  and  neither  bas 
any  justification  for  its  existence  if  it  supporti  nothing  or 
fills  no  interspace. 

To  déclare  the  architrave  unnecessary,  when  it  doea  not  span 
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tbe  intercolamniations  of  colanns  or  pillars  but  resta  on  con- 
tlQuoas  «ails,  llke  most  of  the  Gothicists  and  the  E|gori8ts 
for  false  Tectonic  aivs  is  no  less  a  nistake,  wblcb  coold  on- 
ly  proceed  fron  the  erroneoos  idea,  that  tbe  wall  is  to  be 
regarded  merely  as  a  space  encloslng  menber,  but  not  a  soppor- 
tiné  one  also*  Wbeu  tbe  irall  acts  as  a  support»  it  nust  be  re- 
garded  as  a  kind  of  extended  pillar.  The  masonry»  even  wben 
most  perfect,  requires  a  leveling  course  to  support  tbe  parts 
tbat  conDence  above  it»  and  tbe  architrave  is  very  justly  re- 
garded  as  acting  as  sucb  a  leveling  course  wben  it  does  not 
span  openings*  But  since  tbis  fould  bave  triglypbs  vith  great- 
er  propriety  than  tbe  free  spanning  architrave,  wbose  middle 
sbould  be  as  ligbtly  loaded  as  possible,  tbe  latter  sbould  be 
constructed  in  accordance  witb  the  principle  of  reducing  the 
weight,  as  in  the  temple  of  Jupiter  Stator  at  Rome  (Pig.  119). 

Tbat  the  classic  styles  employcd  tbe  principle  of  corbelling 
in  tbe  consiruction  of  the  ricber  forme  of  ceilings  is  proved 
by  a  beautiful  exanple,  tbe  tomb  at  Mylassa*  Tbe  motive  of 
tbis  ceiling  (Figs*  120,  121)  ezhibits  a  ricb  alternation  of 
différent  forme  of  stone  beams  and  coffers. 

If  we  non  inqulre  concerning  tbe  esthetic  treatment  of  ail 
thèse  constructions,  te  shall  scarcely  attain  any  resnlt  oth- 
er  than  tha^.  reacbed  by  the  classic  styles  and  accepted  by 
tbe  Renaissance;  On  tbe  one  hand  that  the  beams  are  alfrays 
bearers,  on  the  other  that  they  connect  the  supports  witb 
each  other  and  witb  the  wall.  To  increase  their  direct  streng- 
th,  their  depth  sbould  exceed  their  width.  Their  louer  surfa- 
ces are  appropriately  ornamented  by  |)and  patterns  and  imitati- 
ons of  twisted  ropes  tbat  express  connection;  supporting  «eai- 
ded  members  are  suitable  for  their  upper  edges  as  in  the  clas- 
sic method,  which  are  decorated  by  leaf  patterns  and  pearl  beads, 

Their  mouldinms  will  hâve  différent  profiles  according  to  t 
their  materials  and  the  mode  of  lighting,  the  light  almost  en- 
tirely  coming  from  beneath  in  case  of  ceilings,  through  Windows 
and  as  reflections  from  the  floor  in  case  the  coffers  are  not 
made  of  glass. 

The  following  distinctions  concerning  the  forms  of  ceilings 
are  to  be  cbnsidered. 

If  the  moulding  and  beam  form  a  single  pièce,  much  material 
must  usually  be  eut  away  from  the  rongh  bloc|.  Hence  in  the 
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conBtpuction  of  ceiliogs  on  a  very  large  ecalc,  it  is  préféra- 
ble to  insert  tbe  moaldings  as  separate  pièces  in  tbe  beams  as 
at  a  (Pig.  122).  If  the  principle  of  corbelling  is  to  be  util- 
ized  as  macb  as  possible,  wb   shoiilâ  let  the  monlding  predonin- 
ate  as  at  b  (Pig»  122),  iobordipating. thervertical  surfaces; 
according  to  the  end  propesed,  the  profile  îiill  itself  be  va- 
pied,  either  choosing  the  energetic  convex  form,  or  tbe  softer 
concave  transition  form  in  case  of  ligbter  constructions.  If 
the  stone  beams  are  ail  properly  ancbored  together»  or  tbeir 
ends  are  bailt  into  loaded  masonry,  when  tbe  architrave  shoald 
not  be  too  heavily  loaded,  and  wben  the  span  is  sioall  and  deep 
architraves  of  strong  stone  are  used,  a  strong  projection  of 
the  corbellings  is  pernissible;  it  is  then  best  to  ooald  tbe 
entire  surface  of  tbe  corbelled  beans,  since  their  centres  of 
gravity  are  then  renoved  farther  back  from  tbeir  faces  as  at 
a  (Pig.  123)»  nhile  with  tbe  arrangenent  b,  tbe  projection  of 
the  overbanging  part  of  the  bean  nakes  it  possible  for  it  to 
tip  over.  If  tbe  beam  a  (Pig.  124)  is  so  long  tbat  it  bas  a 
firm  support  at  each  end,  it  evidently  luay  be  corbelled  out 
considerably;  but  tbe  intermediate  beams  b,  iihich  complète  tbe 
framenork,  oust  then  either  be  corbelled  out  tut  little,  or 
tbey  must  be  supported  by  the  ends  of  the  beams  a  a  by  means 
of  inclined  joints.  Tbis  horizontal  louer  surface  of  thèse 
beams  may  also  be  decorated  by  patterns  like  bands. 

In  mediaeval  stone  beam  ceilings,  tbe  angles  of  the  beams  a 
are  generally  moulded  by  coves  and  rounds  (Pig.  125).  Scarcely 
can  anytbing  be  urged  against  tbis  practice,  yet  one  should  ad- 
hère to  tbis  rule,  tbat  ail  approximations  toward  mediaeval 
forma  should  be  avoided,  the  further  the  work  is  removed  from 
the  construction  of  churches.  but  thèse  forms  become  permissi- 
ble  in  the  ratio  on  wbich  tbe  work  approaches  tbat  purpose.  A 
Renaissance  like  that  desired  by  us  and  fhich  will  satiafy  ail 
requirements  of  our  time,  may  very  properly  approach  more  or 
less  closely  to  one  or  the  other  style  tendency  ,  or  even  the 
styles  of  foreign  nations  according  to  its  needs,  irithout  los- 
ing  its  internai  unity  so  long  as  it  adhères  to  a  principle  t 
that  is  generally  applicable;  but  tbis  principle  must  be  that 
nothing  is  imitated,  but  that  the  form  treatment  is  developed 
from  the  thing  itself,  and  with  tbis  tbing  are  aluays  connected 
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tbe  parpoae  and  tbe  naterial,  tbe  constraction,  the  ezternal 
requipemcnta  of  life  and  the  local  conditions»  Bat  we  ahall 
peturn  to  our  tbeory  of  forin  after  tbeac  gênerai  consideratiens. 

Ttoe  vertical  aide  surfaces  of  the  atone  beaœa  are  not  usually 
decorated;  yet  they  œight  be  ornamented  by  a  so-callad  fret, 
the  ifell  knorffn  cPecian  band  ornament,  or  ty  a  band  of  palni  or- 
namenta. 

The  coffera  themaelves  are  atone  alaba  hollowed  for  sake  of 
greater  lightneaa,  and  were  treated  in  the  classci  stylea  as 
if  transparent,  juat  as  if  the  atarry  aky  was  aeen  through 
them,  aird  they  «ère  therefore  decorated  by  golden  stars  on  a 
groond  colored  bine  or  red.  At  a  later  date  the  stars  were 
changcd  to  rosettes  in  relief. 

îhese  ornanental  expédients  for  the  treatment  of  stone  ceil- 
ings  hâve  a  claiiD  to  be  employed  again  when   stone  ceilinga  are 
uaed,  by  being  both  pleasing  and  characteriatic  as  fiell  as  a 
vénérable  forœ  aiotive  conaecrated  by  tradition. 

If  it  is  Besired  to  cloae  the  -nterspaces  by  several  slabs 
joined  together,  rather  than  by  coffers  (Pig.  126),  they  should 
be  Œade  lighter  by  being  hollowed,  the  joints  bein;  concealed 
by  rounds  or  pearl  beada,  the  whole  being  crowned  by  a  decora- 
ted keystone.  The  coffer  might  also  be  wrought  froœ  a  thick 
block  instead  of  a  thin  slab,  and  be  lightened  by  being  hollow- 
ed and  by  removal  of  the  superfluous  stone  on  its  exterior,  a 
and  decorated  by  5  suspended  flower  (Pig.  127). 
2.  The  ceiling  of  Wooden  Beams. 

The  simplest  |orm  of  wooden  beam  ceiling  is  that  composed  of 
a  séries  of  beaœs  on  which  is  laid  a  covering  of  boards  (Pig. 
128),  this  floor  inay  be  for  walking  on  or  it  may  be  loaded,  a 
and  in  the  last  case  the  beams  i&ust  be  so  strong  and  placed  so 
near  together,  that  they  can  support  the  load.  If  the  apan  is 
too  great  for  the  beaics  to  support  the  load  without  bending, 
they  are  suppofted  by  girders  at  their  centres,  or  by  several 
at  suitable  distances  (Pig.  129).  Thèse  girders  œay  in  turn  be 
supported  by  trussed  èeams  and  by  vertical  posts  as  shown  in 
Pig.  130,  where  several  différent  forais  of  trussed  Isiéns  are 
collected  in  a  single  figure,  employed  in  the  construction  of 
mediaeval  ceilings  in  Tflbirgen  and  its  vicinity.  In  PigB.131. 
132  and  133  are  shown  fnrther  exemples  of  similar  modes  of 
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supporting  beanB  by  cap  pièces  trom   the  town  balls  of  Preiberg, 
Meissen,  and  the  Gernanic  MQseam  ai  Norembarg*  Tbe  bead  ceili- 
ngs  fliay  be  so  constrncted  as  to  bave  intermediate  beams  (Fig.. 
t34},and  the  main  beaœs  nay  be  doabled  or  trebled  Instead  of 
being  aapported  by  girders,  so  as  to  support  the  load,  farther 
the  board  floor  may  not  be  visible  from  beneath,  the  interspa- 
ces  being  filled  by  separate  panels  of  boards. 

It  is  noîi  easy  to  dérive  from  the  structural  Idea  the  motive 
nhich  supplies  the  décoration* 

We  first  hâve  to  consider  the  beans  and  their  supports»  the- 
ir  bottooD  and  side  surfaces;  we  shall  then  speak  of  their  con- 
nections irith  girders,  caps»  trussed  beaais,  the  enternediate 
beams,  doubled  and  trebled  beams,  lastly  of  the  board  panels, 
their  Joints  and  border  icouldings»  and  the  grooved-in  panels. 

If  the  ceilings  are  not  supported  but  are  suspended  from  the 
Boof  construction,  the  suspension  isenbers  and  roda,  the  trujss- 
ing  of  the  beams  by  iron,  should  ail  be  mentioned.  Prom  the 
motive  of  the  suspended  ceiling  may  be  derlved  peculiar  forins, 
like  those  favorites  during  the  aiddle  âges  and  taking  the  fonc 
of  vaults,  although  constructed  of  timbers.  In  ail  woodes  str- 
uctures the  supports  of  the  ends  of  beams  are  of  great  import- 
ance, for  if  the  ends  of  the  keams  decay,  the  ceiling  falls. 

Ihese  end  supports  of  the  beams  vary  according  to  the  purp- 
ose  of  the  timber  work  and  its  arrangement;  either  the  ends  of 
the  beams  form  wood  corbellings  in  wooden  and  half-timber  walls, 
which  support  the  upper  stories  (Fig.  133  a),  or  their  ends 
are  flush  with  the  external  surface  (Pig.  135  b),  or  they  rest 
on  a  wall  plate  or  girt  lijtt  the  beams  of  a  wooden  roof  (Pig, 
135  c),  their  ends  are  built  into  the  nall  (Pig,  133  d),  or  t 
tenoned  into  a  nall  beam  according  to  a  French  metbod  (Pig.  1 
133  «)•  or  laid  on  a  bric  corbelled  cornice  (Pig.  133  f).  or 
a  Jiall  plate  is  inserted  between  the  beams  and  the  cornice  (Pig. 
133  élf   or  corbels  are  nsed  instead  of  a  cornice  (Pig.  133  h); 
with  posts  placed  between  the  corbels  and  wall  plate  in  many 
cases  with  or  witbout  brackets,  or  finally  the  wall  plate  rests 
on  a  projection  of  the  wall. 

In  ail  case's  where  the  end  support  of  the  beam  forme  an  off- 
set, 80  that  in  interval  exists  between  the  support  and  the 
board  floor,  this  œay  be  filled  with  a  vertical  board  or  by 
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one  inclined  fornapd  (Pig.  135  i);  if  this  board  œay  be  décor- 
ated  by  perforations ,  and  the  Joints  betneen  it  and  tbe  board 
floor  be  conceaied  by  moalded  stript •  Tbe  irall  plates  nay  be 
noalded,  decorated  by  stripes  lengthwise  or  be  left  smooth* 

Tbe  most  pleasing  forins  of  end  supports  are  derived  from  the 
motives  f ,  g  and  h  Hben  the  comices  of  stone  or  brick  are  of 
rich  forma  or  by  the  development  of  the  corbels.  Very  rich  me- 
thods  of  constracting  thèse  end  supports  irere  devised  in  the 
middle  âges  and  during  the  Renaissance  in  namerons  massive 
wooden  ceilings  of  Dutch  chnrcbes,  toirn  halls  and  castle  halls, 
etc.;  their  principle  is  to  lessen  the  spans  of  the  beams  by 
beans  of  long  caps.  A  corbel  a  (Pig»  I36)  supports  a  strut  b 
on  «ihich  rest  two  caps  c  and  d,  which  support  tbe  beam  e«  The 
cap  c  is  supported  by  a  brace  i,  a  nall  beam  by  the  braces  h,, 
and  this  nall  beam  serves  to  receive  the  board  floor  laid  on 
tbe  beams  f*  The  corbels  are  sbaped  like  classic  consoles,  or 
are  decorated  by  shields,  heads  or  figure  sculptures,  the  caps 
may  be  characterized  in  tbe  most  varied  ways,  as  being  both 
free  ending  and  supporting  members,  for  which  the  volute  cnrve 
derived  from  the  îonic  capital  sutil3*^3  a  suitatle  motive;  the 
struts  are  generally  eut  from  crooked  timbers  and  are  curved 
in  various  siays;  finally,  the  struts  and  beams  are  moulded  or 
decorated  othemise;  massive  pins  with  carved  heads  in  suitable 
locations  increaae  the  pleasing  appearance  of  such  ceilings. 

An  example  of  .a  beautifully  carved  cap  is  given  in  Fig.  137, 
from  Surghausen  near  Cetting  in  Pavaria. 

The  intervais  betîieen  the  beams  e  and  f  may  be  filled  with 
perforated,  carved  or  smooth  boards. 

The  louer  surfaces  of  the  beams  are  appropriately  decorated 
by  band  patterns  of  carving  or  painting,  and  the  side  surfaces 
by  frets,  bands  of  palm  ornaments,  etc.,  borrowed  from  stone 
beam  ceilings.  Eut  the  most  suitable  mode  is  to  mould  the  ang- 
les and  surfaces  of  the  beams.  Since  thèse  mouldings  are  prod- 
uced  by  a  plane,  they  either  extend  the  entire  length  or  term- 
inate  at  the  middle  and  ends  against  spécial  carved  ornaments. 
a  fine  exaœple  of  this  kind  is  shofn  in  a  curved  beam  ceiling 
of  low  rise  in  Zurich  (Pig.  138). 

Qirders  are  to  be  treated  like  the  beams.  For  trussed  beams, 
four  examples  are  given  from  in  and  around  Tflbingen,  tbe  form 
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of  an  elastic  spring  nay  be  generally  recomnended,  as  seen  in 
tbe  boir  and  crossboff  and  in  the  related  form  of  tbe  lonic  cap- 
ital, a  form  whose  natare  and  fonction  fally  correspond  to  that 
of  tbe  trassed  girder. 

In  case  of  tbe  intermediate  beams  ire  are  governed  by  tbe  tb- 
ougbt.  tbat  as  tbese  are  less  beavily  loaded  tban  the  nain  be- 
aiia,  tbey  sboold  express  tbe  cbaracter  of  tbis  loading*  Tbe 
ground  idea  of  tbe  moalded  beam,  irbetber  nain  or  internediate, 
ia  alwas  tbat  of  a  bundle  of  pièces  boand  togetber  and  resist- 
ing  the  flexure  of  tbe  beam;  rounds,  coves,  fillets  and  grooves 
as  well  as  cbanfers,  alternate  witb  eacb  otber  in  ricb  variety. 
In  tbis  way  are  prodaced  the  nouldings  of  doable  or  triple  be- 
ams by  tbe  combination  of  tbe  half  sections  of  tbe  separate 
beams  of  the  différent  layers.  Pigs»  139.  140,  give  exanples 
of  bean  ceilings  and  sections  of  beans  fron  castle  Cbillon*  F 
Pigs.  141,  142  are  fron  the  castle  of  Ueissen;  fig.  143  is  froŒ 
castle  Scbaefenburg  near  Dresden;  Pig.  144  fron  tbe  Nicolai  c 
chapel  in  Dippoldiswàlde  near  Dresden,  the  two  last  being  in 
tbe  Renaissance  style* 

Tbe  raies  already  given  for  siœilar  cases  apply  to  tbe  board 
panels,  tbe  joints  may  be  matched  or  rebated  and  beaded,  so  t 
that  no  apparent  crack  resaèts  fron  shrinkage  of  tbe  boards. 
tbe  Joints  may  also  be  covered  by  battena  fastened  to  the  boa- 
rds at  one  edge  only,  so  that  the  adjacent  board  nay  freely 
expand  and  contract. 

The  inserted  panels  shonld  be  enclosed  by  mouldings  and  may 
be  left  plain,  carved  or  perforated.  It  is  easy  to  see  that  by 
partial  painting  and  gilding,  the  Iffect  of  soch  ceilings  may 
be  Biaterially  heightened,  and  in  case  of  necesslty  a  pleasing 
effect  can  be  obtained  by  the  colors  ihite,  black,  yellow  ochre 
and  Ifidian  red.  But  it  sbould  be  considereçl  that  in  ceilings 
with  moulded  beams,  similar  members  must  bave  the  same  color, 
that  gold  sbould  only  be  used  for  fine  lines,  and  that  tbe  mem- 
bers should  be  sharpljr  separated  by  narrow  fillets  and  grooves, 
etc.,  so  that  the  colors  may  be  used  on  spaces  that  are  moder- 
ately  lighted.  The  farther  the  ceiling  is  from  tbe  eye  of  the 
observer  and  the  less  strongly  the  room  is  lighted,  the  bright- 
er  must  be  the  colors,  so  as  to  bave  a  good  gênerai  effect.  On 
tbe  same  grounds  the  painting  of  objects  in  gay  and  bright  col- 
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colora  may  be  censaredas  in  case  of  tbe  f  ami  tare  of  cbarchea. 
etc.,  vieifed  fron  a  snall  distance,  as  an  error  of  tas  te,  tbat 
bas  become  qoite  fasbionable  ivitb  laany  arcbitects  during  a  very 
récent  period. 

Différent  décorative  forme  resalt  f|biD  tbe  construction  of 
suapended  ceilings  irbere  tbe  points  of  intersection  of  tbe  be- 
ams  reqaire  spécial  considération*  Id  tbe  saspension  DeEbers 
are  iron  rods  nitb  screw  ends  on  wbicb  nats  are  placed,  a  vras- 
ber  mast  be  inserted  between  tbe  nat  and  beaio*  Tbis  Jiasber  nay 
take  tbe  form  of  a  ricb  iron  ornanent,  or  may  be  replaced  by 
several  disks  of  métal  placed  on  each  otber,  or  by  saspended 
ornaments  like  cbandeliers.  Tbe  latter  are  particalarly  appro- 
priate  nben  cbandeliers  are  to  be  saspended  from  tbe  points  of 
intersection» 

We  bave  already  stated  tbat  tarned  constractions  may  be  ased 
to  divide  tbe  ceiling  into  vault-like  portions;  tbe  suspension 
rods  tben  terminate  in  drops  or  knobs,  tbe  ceiling  icay  be  com- 
osed  of  groined  vaults  witb  ribs  and  cross  arcbes,  on  wbicb  is 
placed  tbe  covering  of  boards,  and  tbe  apexes  are  ornanented 
by  carved  wooden  bosses  at  iidich  tbe  ribs  intersect  eacb  other. 
In  Belgiam  and  Holland,  very  gracefal  wooden  ceilings  of  tbis 
kind  were  erected  until  tbe  Renaissance  period,  for  example  in 
Harlem  (Pig.  143)  tbe  coverings  were  made  of  boards  bent  by 
steaœing,  and  tbe  richest  late  Gotbic  vaalted  constructions 
were  iaitated,  bat  treated  in  a  manner  perfectly  correspond- 
ing  to  wooden  constraction. 

Tbis  structural  principle  transferred  to  horizontal  roof  tr- 
usses  leads  to  tunnel  vaulted  ceilings  (Fig«  146),  wbicb  were 
very  frequently  employed  in  Dutch  buildings,  and  were  eitber 
covered  witb  boards,  or  as  may  be  naturel  to  a  people  Éngaged 
in  sbipbuilding,  were  treated  like  sbip-framed  ceilings  in  tbe 
form  of  groined  vaults,  and  if  ail  tbe  timbers  are  suitably  m 
moulded  posts,  braces,  and  free-ending  posts  are  properly  car- 
ved, tbese  ceilings  are  very  pleasing.  The  horizontal  beams 
tbat  support  tbe  entire  conatructiou  were  decorated  by  paint- 
in^,  and  in  churches  were  generally  utilized  to  form  a  passage, 
80  tbat  onp  could  walk  tbe  entire  lengtb  of  tbe  cburcb  along 
tbe  lower  part  of  tbe  ceiling. 

We  bave  strayed  into  tbe  domain  of  visible  trusses  and  will 
now  return  to  onr  starting  point. 
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Bean  ceilings  sboold  also  be  nentioned  hère,  wbere  tbe  inter- 
spaces  are  not  covered  by  boards  but  by  tiles*  I  is  easily  s 
seen  that  tbis  mode  of  constrocting  ceilings»  bitberto  only  en- 
ployed  for  stables,  is  capable  of  esthetic  developœent,  and  m 
naf^^also  be-ased  for  other  parposes;  the  same  is  trae  of  ceil- 
ings  coi&posed  of  vrooden  beai&s  set  diagonally,  between  wbich 
are  tarned  brick  arches*  Instead  of  tiles  nigbt  be  eicployed  p 
slabs  of  stone,  cenent,  slate,  glass,  etc..  according  to  tbe 
parpose  for  irbicb  the  ceiling  is  constracted.  Eoard  ceilings 
are  wooden  beam  ceilings  covered  by  boards  on  tbe  onderside» 
Tbe  expédients  for  tbeir  décoration  consist  of  painting  and 
in  covering  tbeir  joints  by  moulded  battens,  a  division  into 
a  feu  large  panels,  each  of  whicb  is  enclosed  by  partly  per- 
forated  and  partly  carvcd  boards,  as  in  a  very  plessing  churcb 
ceiling  at  Zag  in  Siritzerland« 
p.  Paneled  Ceilings. 

Many  of  tbe  wooden  beam  ceilings  Jast  described  migbt  also 
be  termed  paneled  ceilings;  bot  trae  paneled  ceilings  introdu- 
ced  by  tbe  Renaissance  connenced  as  imitations  of  tbe  classic 
coffered  ceilings,  bat  developed  into  fornis  quite  différent 
from  those  of  beam  ceilings.  Tbey  are  composed  of  intersect- 
ing  beams,  either  baving  ail  the  beams  of  la^rge  ceilings  halv- 
ed  togetheb  at  tbe  intersections,  whicb  are  also  strengthened 
by  bolts  or  keys,  some  of  the  beams  extending  from  one  side  to 
tbe  other,  tbe  remaining  beams  abutting  against  thèse  or  being 
tenoned  into  tbem. 

Since  wooden  beams  of  great  lengtb  may  be  obtained,  tbe  web 
System  may  be  employed  as  a  basis  for  coffered  ceilings.  In 
his  Pive  Books  of  Architecture,  Serlio  giver  a  beaotiful  cof- 
fered ceiling  produced  by  the  intersection  of  lines  ma^ing  60* 
with  each  other. 

Larger  coffered  ceilings  appear  somewhat  monotonous,  the  Re- 
naissance masters  songht  to  avoid  this  monotony  ty  replacing 
a  group  of  coffers  by  a  larger  panel;  thèse  panels  migbt  be 
sqaare,  oblong  or  cross-shaped. 

New  motives  for  ceilings  are  produced  by  dividing  the  large 
panels  into  smaller  ones  by  means  of  smaller  beams,  further  by 
changing  square  into  octagonal  panels,  by  cutting  off  right 
angled  triangles  and  thereby  strengtbening  the  corners,  or  into 
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croBS-shaped  panels  by  amall  fceaœs  placed  at  rigbt  angles,  la- 
stly  by  prodacing  tbe  ends  of  the  smaller  beams  beyond  tte  in- 
tersections with  the  larger  beams*  Compare  tbe  motiTes  shown 
in  Pig.  U^.. 

A  furtiier  iaprovement  in  this  mode  of  constructing  ceilings 
can  be  obtained  by  means  of  sfiall  beams  set  dingonally  (Fig* 
148)»  by  tenoning  the  ends  of  small  beams  into  the  fraises  of 
separate  panels  b,  and  by  the  introduction  of  circalar  f rames 
or  of  those  cat  to  other  carvatares*  Farther,  thèse  ceilings 
may  be  decorated  by  aa|ng  beams  that  do  not  intersect  bat  are 
merely  tenoned  together  (Pig.  149).  With  thèse  expédients  we 
can  obtain  an  inexhauitible  variety  of  possible  arrangements 
of  ceilings,  ail  derived  from  the  simple  (poffered  ceiling. 

Uany  of  the  constructions  are  not  to  be  considered  as  being 
very  strong;  it  it  is  désirable  to  employ  such,  their  pleasing 
appearance  making  them  désirable  in  spite  of  their  lack  of  st- 
redgth,  a  séries  of  beams  is  laid  above  the  ceiling,  to  irbich 
it  is  fastened  by  bolts.  This  séries  of  beams  shoald  be  regard- 
ed  as  a  web  System,  irhose  intersections  can  be  arranged  in  va- 
rions ifays.  At  thèse  points  the  paneled  ceiling  is  to  be  bolted 
to  tbe  beams,  and  they  may  be  decorated  in  the  most  diverse  w 
tays  by  knobs,  rosettes,  etc. ^.  The  motives  for  thèse  paneled 
ceilings  irith  an  apper  layer  of  beams  tô  irhich  they  are  fast- 
ened, are  finished  by  web,  embroidery,  mosaic,  lattice,  chain 
and  net  Systems.  Ail  division  of  surfaces  exclosively  consist- 
ing  of  cnrved  forme  may  thus  be  used  for  paneled  ceilings.  As 
in  beam  ceilings,  we  man  use  large  and  small  beams  in  paneled 
ceilings  also. 

The  motives  employed  in  the  décoration  of  paneled  ceilings 
are  essentially  similar  to  those  ased  in  paneling,  stone  and 
wooden  beam  ceilings.  If  what  was  said  in  the  Chapter  on  that 
topÉc  is  reèalled,  we  can  easily  establish  fixed  principles 
for  the  décoration  of  paneled  ceilings,  but  it  most  not  be  for- 
gotten  that  like  ail  other  forme  of  wooden  ceilings,  thèse  mu- 
st  possess  a  peculiar  character  corresponding  to  tbe  material, 
and  that  ornamentation  by  wood  carving,  gilding  and  color  are 
especially  appropriaèe. 

It  is  self  évident  that  lighter  horizontal  lattices  may  be 
boite  to  beam  ceilings,  whose  interspaces  may  be  filled  witb 


77 
béards,  producing  fcoarded  or  battened  cellings  subject  to  the 
same  rulea  as  lattices.  Several  very  beaatifal  ceilings  of  the 
Italian  Renaissance  cbarcbes  bave  tnrned  tbis  notiye  to  good 
accoant.  (See  Celings  froni  Verona  in  Semper's  Der  Styl). 
3»  Iron  Ceilings. 

Iron  ceilings  are  partly  ased  on  accoant  of  safcty  froœ  fire, 
parlly  becaose  by  tbe  aid  of  tbis  material  tbe  iridest  rooms  nay 
be  covered  with  maximum  elonony  of  matepial  and  expense, 

Besides  iron,  only  stone  and  brick  are  employed  for  fireppoof 
ceilings,  wood  being  also  ased  in  tbose  not  fireproof.  In  gên- 
erai iron  ceilings  ase  constrocted  of  iron  beams  or  girders, 
supported  by  heavy  trasses  6or  irider  spans.  What  is  to  be  said 
of  the  construction  of  iirders  will  be  given  in  treating  of  b 
beams  and  of  iron  sonstruction  an  connection  with  other  things. 
It  well  bere  only  be  said  in  a  gênerai  way,  tbat  cast  and  wro- 
aght  iron  girders  require  simple  forms,  and  tbat  the  lattice 
assumes  spécial  forms  iritb  tûe  least  proprietyf  furtber  tbat 
forma  of  uniform  strengtb  are  approximately  employed  for  iron 
construction;  finally,  tbat  painting  with  oil  colors  is  requi- 
red  to  protect  the  iron  from  rust,  and  tbat  with  tbis  help  the 
pleasing  effect  of  iron  construction  may  be  materially  enhanced. 

Iron  ceilings  are  preferably  used  for  buildings  intended  only 
for  ordinary  purposes,  tberefore  a  minimum  of  artistic  treatm- 
ent  is  usually  snfficient,  if  the  entire  arrangement  is  a  ple- 
asing one;  the  pleasing  effect  increases  fiith  the  simplicity 
and  clearness  of  the  construction.  Purther  in  iron  construct- 
ion, tbe  amgnitudes  seen  by  the  eye  are  small  in  proportion  to 
tbe  iiide  rooms  tbat  are  covered;  tbe  external  appearance  of 
iron  construction  dépends  less  on  tbe  forms  of  tbe  individual 
structural  éléments,  than  on  tbe  mode  of  connection  and  their 
arrangement. 

In  iron  ceilings  not  too  far  removed  from  the  eyes  of  the  ob- 
server, tbe  iron  beams  should  be  ornamented  by  elag^nt  mouldi- 
ngs  or  by  perforated  ornaments  made  of  cast  iron;  but  wrought 
iron  beams  made  of  rolled  plates  riveted  together  can  bave 
scarcely  any  form  other  than  tbat  absolutely  required  for  their 
purpose. 

If  tbe  interspaces  between  the  èeams  are  vaulted,  tbe  same 
raies  apply  tbat  are  given  in  tbe  Chapter  on  vaults;  if  filled 
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by  Blabs  of  atone  or  wooden  boards,  their  panels  «re  to  be  tr- 
eated  like  tbose  of  stone  or  wooden  ceilings.  If  glass  be  used 
for  thia  parpose  it  can  be  decorated  by  etching  or  engraving  , 
or  troe  glass  staining  nay  be  employed* 

4^  Visible  trassed  Roofs  of  Iron  and  Wood. 

Visible  trassed  roofs  are  ceilings  sapported  by  a  combined 
and  nataally  strained  aysten  of  connected  aernbers.  Thèse  coni- 
^st  in  gênerai  of  horizontal  ties  and  tierods,  lastly  of  hori> 
zontal  tiebeaœs  Connecting  the  end  joints.  If  the  supporting 
members  are  placed  above  the  ceiling,  this  becones  a  saspended 
beam,  coffered  or  paneled  ceiling,  and  the  principles  stated 
in  the  Chapter  on  those  forœs  of  ceilings  are  applicable.  The 
roof  covering  of  visible  trassed  wooden  roofs  is  not  sapport- 
ed by  beaiBS  bat  by  rafters,  and  thèse  may  directly  sapport  the 
roof,  or  parlins  may  be  interposed  between  the  roof  and  the 
principal  rafters;  the  rafters  are  asaally  straight,  bat  are 
rarely  carved  as  in  spires  of  the  Earocco  period.  The  support- 
ing System  of  combinations  of  rafters  is  tersed  trusses. 
a.  Wooden  trassed  roofs. 

For  the  covering  of  thèse  roofs  the  foric  motives  resalt  from 
the  ideas  already  given  for  the  treatment  of  ceilings.  The  cov- 
ering material  of  stone,  tiles,  glass»  slates,  11006,   strair,  in 
métal,  etc.,  is  asaally  fastened  to  a  séries  of  wooden  battens, 
which  may  generally  be  decorated  like  other  strips  or  bands  ac- 
cording  to  their  nature  and  parpose,  if  the  covering  material 
remains  visible  beneath,  like  ail  panels  in  interspaces.  Tbe 
supporting  rafters,  whether  straight  or  corved,  on  account  of 
their  small  résistance  to  bending  should  hâve  greater  depth 
thar  width  like  ail  other  beams,  and  should  be  treated  like 
beams.  When  opportunity  offers,  the  principles  determined  for 
limiting  forme  détermine  the  fora-s  of  tierods,  strats  and  oth- 
er connected  parts.  (See  Tectonica,  p.  195  et  seq. )•  If  the 
rafters  or  the  main  beams  supporting  the  purlins  are  composed 
of  cnrved  pièces,  they  may  be  decorated  by  carvinga  according 
to  circumstances,  like  thoae  conaidered  in  varioua  parte  of 
our  Tectonics  and  Architectonics. 

As  purely  décorative  expédients  in  visible  trossed  roofs, 
ne   man  employ  for  filling  interspaces  between  tbe  stroctural 
members,  perforated  or  solid  panels  of  ail  kinds,  also  carving, 
painting  and  gilding  on  suitable  prominent  parts  of  the  struc- 
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stractare.  Détaille  ornaments»  etc. 

Â  simple  and  clear  constractlon  is  alirays  the  nost  important 
thing  in  ail  visible  traseed  roofs,  whether  of  wood  or  of  iron; 
abrupt  transitions  in  tbe  direction  of  différent  intersecting 
structural  ptrts  nay  be  softened  by  transition  curves  in  rare 
cases,  almost  entirely  limited  to  massive  roof  and  t^ridge  con- 
structions of  rolled  plates;  it  more  tban  necessary  to  avoid 
sucb  interventions,  opposed  to  the  rigid  System  of  massive 
structures  nhen   construction  and  energy  of  effect  for  esthetic 
reasons  neither  require  nor  alloir  any  softening  or  weakening 
by  paltry  trifles.  Only  in  case  of  rafters  of  many  truuses  of 
wide  apan  intersecting  at  oblique  angles,  is  it  often  proper 
to  insert  large  transition  curves,  vrhicb  lend  a  bold  sweep  to 
auch  roof  constructions;  when  such  structures  are  used  as  in 
many  roofs  of  railway  stations,  or  in  wide  aisles  of  churches, 
halls,  buildings  for  cireuses,  etc.,  are  they  entirely  correct. 
p.  Visible  trussed  roofs  of  Iron. 

The  treatment  of  iron  trussed  roofs  is  similar  in  principle 
to  that  of  those  constracted  of  iiood;  accordlng  to  wbat  has  al- 
ready  been  stated,  the  différence  in  treatment  of  the  separate 
parts  résulta  from  the  essential  différence  of  the  tyio  kinds 
of  materials,  and  the  technical  processes  t>ependent  on  thèse. 
Economy  of  material  and  of  weight,  as  well  as  the  greater  str- 
ength  of  iron  members  of  equal  section,  compared  iiith  those  of 
any  other  material,  gives  to  iron  construction  a  lighter  char- 
acter  throughout  than  that  of  other  constructions.  The  peculi- 
arities  of  the  modes  of  Connecting  the  différent  parts,  mostly 
joined  by  rivets,  screws,  bolts  and  keys,  obstructs  a  free  mo- 
vement  in  the  artistic  form  of  iron  trussed  roofs,  a  freer 
play  being  almost  entirely  restricted  to  the  parts  composed  of 
cast  iron.  Yet  wbatever  is  lost  in  ricbness  of  form  by  the  rig- 
idity  and  thinness  of  the  iron  construction,  as  îfell  as  by  the 
difficulty  of  working  the  material,  can  be  compensated  in  some 
degree  by  the  aid  of  plates  of  cast  iron  perforated  or  décora- 
ted  in  relief,  by  décorations  in  thin  métal,  by  ornamental  dé- 
tails in  Jirought  iron,  fhlch  are  considered  in  the  Chapter  of 
Tectonics  on  Lûcksmith^s  Work,  and  lastly  by  painting  in  oii 
colors  refluired  as  a  protection  from  rust,  and  by  gilding;  fnr- 
ther,  since  iron  construction  is  never  required  to  possess  the 
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prédominant  monumental  character  of  stone  stractares  bat  always 
serves  a  porpose  more  or  leas  temporary,  a  modcrate  use  of  zinc 
is  not  excluded,  teing  an  auxiliary  material  par  excellence  of 
our  era. 

5.  Vaults. 

Ttoe  vaulta  preferably  employed  in  architecture  may  be  arran- 
gea in  three  classes,  of  which  a  brief  description  is  advisable 
in  the  follo'«fing  pages  for  many  reasons:-  a,  classic  vaults; 
b,  mediaeval  vaults;  c.  Renaissance  vaults* 

Among  classic  or  ancient  vaults  are  to  be  mentioned  tunnel 
vaulta,  dômes,  groined  vaults  without  ribs  and  produced  by  the 
intersection  of  tunnel  vaults.  Tbe  name  of  mediaeval  vault  is 
applied  to  ail  construction  of  ribbed  vaults  derived  from  clas- 
sic forms.  We  term  Renaissance  vaults  ail  modarn  forms  of  vau- 
lts existing  since  the  beginning  of  the  Renaissance  era,  which 
were  anknown  to  either  the  classic  perior  or  the  middle  âges, 
welah-groined  vaults  with  or  nithout  intersections  by  tunnel 
vaulta,  the  conical  vaults  of  curved  outline,  only  connected 
)fith  ribbed  vaults  during  the  middle  âges,  etc, 

We  shall  treat  hère  neither  of  the  historical  developœent  of 
the  vault,  not  describe  ail  the  structural  peculiarities  of 
vaulted  construction,  which  nould  be  necessary  in  a  treatise 
on  mediaeval  architecture  or  building  construction,  in  order 
to  understand  tbe  matter,  and  therefore  touch  but  slightly  on 
the  historical  as  heretofore,  and  on  the  structural  only  as 
far  as  may  be  necessary  for  the  dérivation  of  the  ornamental 
treatment  of  the  vault* 
a*  Antique  Vaults* 

Roman  vaults  are  well  known  to  bave  been  either  built  of 
stone  voussoirs  or  of  hollow  pots  stuck  in  each  other,  or  last- 
ly  of  separate  principal  arches  connected  by  intermediate  arch- 
es, the  intermediate  spaces  betiveen  thèse  two  kinds  of  arches 
being  filled  by  concrète*  In  most  cases  the  surfaces  of  the  v 
vaults  were  coated  by  plastering,  since  the  excellent  bricks 
and  cernent  made  uncoated  stone  vaults  entirely  unnecessary,  or 
limited  them  to  the  smaller  structures* 
i.  Tinnel  Vaults* 

If  a  séries  of  arches  are  placed  side  by  side  the  simplest 
for»  of  the  tunnel  vault  is  produced;  if  the  voussoirs  are  of 
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stone,  tbe  motive  of  bolloirinê  ou  thelr  inner  sarfsce  resalts 
froB  tbe  reqaireDent  that  ttae  atones  nost  be  as  ligbt  as  possi- 
ble, to  lessen  tbe  horizontal  tbrast  of  tbe  vanlt»  Tbis  bollon- 
ing  best  corresponds  in  every  relation  to  tbe  formation  of  a 
rosette  strongly  raised  from  tbe  sanken  éroan|,  and  tbas  a  sort 
of  coffered  ceiling  is  prodnced  by  tbe  vaalt  in  tbe  simplest 
way,  entirely  independent  from  tbe  horizontal  stone  ceiling* 

Tbe  idea  of  tbe  tunnel  vaalt  witb  coffers  being  once  accepted, 
a  sligbt  considération  leads  to  a  favtber  advance»  tbe  end  jo- 
ints of  tbe  voossoirs  appear  too  prominentèy  on  tbe  inner  sur- 
face of  tbe  vault;  tbey  are  concealed  by  decorating  tbem  by  s 
sax^ken  moaldings  or  by  ptarl  beads.  But  tbe  vault  may  be  more 
tastefully  constracted  of  supporting  arcbea,  eacb  being  stable 
of  itself ,  preventing  tbe  arcbes  from  yielding  sidewise  by  lon- 
gitudinal connections,  moulded  like  tbe  arcbes  or  otberirise, 
tben  filling  tbe  interspaces  betireen  tbe  two  Systems  of  arcbes 
by  separate  stone  slabs,  fitted  in  place*  Tbus  are  prodaced 
coffered  vaults,  similar  in  external  appearance  and  allied  in 
principle  to  coffered  ceilings,  because  tbe  sapporting  parts 
form  a  complète  System  by  tbemselves,  and  only  tbin  slabs  of 
stone  are  required  for  filling  tbe  interspaces.  Perbaps  tbe 
most  beautiful  coffered  vault  constracted  according  to  tbis 
principle,  tbougb  in  a  somewbat  developed  form,  is  that  of  tbe 
aaoristy  of  S.  Spirito  in  Florence,  a  noble  spécimen  of  early 
Renaissance.  A  second  very  pleasing  exaraple  is  represented  by 
Viollet-le-Duc,  p.  125  of  Dictionnaire  Raisonnee  d'Architect- 
ure. Tbe  intersections  of  tbe  transverse  arcbes  and  the  longi- 
tudinal members  are  distinguisbed  by  decorated  keysèones. 

If  the  voussoirs  are  small  and  of  soft  matériel  like  volcan- 
ic  tufa,  or  are  artificially  prepared  like  bricks,  tbey  may 
be  shaped  in  accordance  witb  web  embroidery  or  mosaic  Systems, 
wbich  indeed  bas  only  been  done  in  exceptional  occasions,  and 
preferably  for  décorative  purposes.  For  example,  Strack  employ- 
ed  vaults  of  this  kind  in  the  graceful  vestibules  of  Eflrsig*3 
Machine  Sbops  in  Berlin.  For  plastic  clay,  the  under  surface 
of  sucb  ornemental  voussoirs  may  be  ornamented  by  pressing  in 
moulds;  soft  matériels  like  tufa  may  bave  carved,  sunken  or 
raised  forms. 

Semicircular  and  pointed  tunnel  vaults,  wben  built  of  brick. 
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if  half  brick  thick  are  entirely  composed  of  stretchers  paral- 
lel  to  the  axis  of  the  vaalt.  while  Datch  bond  is  ased  for  th- 
îBker  vaalts. 

Such  vaalts  are  most  simply  decorated  ty  torders  and  ty  nak- 
ing  their  apper  portion  most  prominent  by  means  of  colored  br- 
icks, also  by  the  use  of  décorative  patterna  of  bonds,  nfaich 
may  be  employed  in  tunnel  vaalts  of  low  rise,  are  most  taste- 
ful  if  vaalted  parallel  to  their  diagonale  like  Pi|.  130  a,  b. 
The  middle  of  the  vault  is  then  marked  by  the  intersections  of 
the  bricks,  and  a  décoration  of  the  construction  by  means  of 
colored  bricks  is  appropriate  to  the  middle  and  edges  of  the 
vault. 

If  long  rooms  are  covered  by  tunnel  vaults,  thèse  tunnel  va- 
ults  are  divided  into  bays  by  transverse  projecting  arches, 
partly  to  break  the  monotony  of  the  vault  and  to  obtain  a  grea- 
ter  variety  in  unity,  and  partly  to  make  the  vault  lighter.  The 
forme  of  thèse  transverse  arches  will  be  considered,  when  ite 
treat  of  mediaeval  vaults  in  connection  with  other  things. 

A  mode  of  constructing  tunnel  vaults  by  a  séries  of  strong 
Ijrick  arches  connected  together  by  longitudinal  arches,  the 
interspaces  being  then  filled  with  concrète,  a  method  of  con- 
structing vaults  known  to  bave  been  frequently  employed  by 
the  Romans,  fully  explained  by  Viollet-le^Duc  leads  again  to 
the  coffered  vault. (Dict.  Rais.  IX,  p.  483  et  seq). 
p.  Roman  groined  vaults. 

Groined  vaults  of  the  Roman  System  produced  by  the  intersec- 
tion of  two  tunnel  vaults,  the  diagonal  arches  not  projecting 
beyond  their  surfaces  as  groin  ribs,  are  to  be  treated  like 
tunnel  vaults.  If  the  vaults  are  of  stone,  since  the  curves  of 
intersection  of  semicircular  equal  tunnel  vaults  are  elleptical, 
the  separate  stones  of  the  diagonals  must  hâve  peculiar  forma, 
and  each  stone  must  be  determined  separately,  so  that  the  tun- 
nel vaults  may  unité  in  a  good  bond.  Since  the  tunnel  vaults 
rest  on  thèse  diagonal  arches  by  means  of  the  indentations  of 
the  bond  and  heavily  load  them,  they  must  either  hâve  a  depth 
greater  than  that  of  the  vault,  or  be  constructed  of  a  strong- 
er  material  than  that  of  the  vault,  so  as  not  to  be  crushed 
under  the  load.  This  strengthening  of  the  diagonal  arches  then 
expresses  the  greater  importance  of  thèse  over  the  surfaces  of 
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the  walls  themaelvea,  either  by  a  material  of  a  différent  col- 
or,  by  a  spécial  mode  of  décoration,  op  fcy  a  greater  prominence 
of  the  lines  of  intersection  of  tbe  vaults  in  the  forn  of  ribs, 
wroaght  on  the  sr.ones  of  tbe  diagonal  arches  to  strengthen  them, 

The  inconvenience  of  determining  and  norking  thèse  diagonal 
stones  with  their  complicated  Joints  natarally  leads  to  the  i 
idda  of  atrengthening  the  diagonale  by  constmcting  the  diago- 
nal ribs  as  if  standing  independently,  tben  letting  the  sarfa- 
ces  of  the  vaolts  intersect  above  the  back  of  the  ribs. 

The  plan  of  a  Roman  tannel  vault  nith  longitudinal  and  trans- 
verse  arches  but  without  spécial  projecting  ribs  iras  formed  as 
at  Pig.  131  »:  that  of  a  vault  with  diagonal  ribs  as  at  Pig. 
15»2,  b,  in  case  that  care  bad  previously  been  taken  to  provide 
a  complète  support  for  ail  the  arches  of  the  vault  by  arranging 
supporting  piers  in  tbe  plan.  But  in  case  not  only  the  latter 
were  required,  but  the  cutting  of  tbe  springing  joints  of  the 
arches  was  to  be  simplificd,  as  well  as  to  obtaln  a  perfectly 
free  development  of  ail  the  separate  arches  of  the  vault,  the 
piers  c  (Fig.  132)  required  the  addition  of  a  projecting  memb- 
er  in  the  direction  of  the  diagonale. 

Thus  the  ribbed  vault  was  developed  froni  tbe  construction  of 
the  Roman  groined  vault  in  accordance  ifith  the  requirements  of 
expediency;  if  the  ribs  are  to  be  entirely  omitted  and  the  va- 
ult ia  so  well  built  or  its  loading  is  relatively  so  sœall,  ^ 
that  they  can  be  omitted,  then  a  (Pig.  131)  becomes  tbe  plan 
for  the  normal  arrangement  of  groin  vaults.  The  Renaissance 
is  knoprn  to  fiave  entirely  followed  Roman  architectureand  gave 
absolute  préférence  to  the  groin  vault  without  ribs,  over  the 
mediaeval  vault  with  ribs. 
y.  The  Roman  dôme. 

The  dôme  is  bounded  by  apherical  surfaces;  ail  sections  thr- 
ough  a  vertical  axis  and  passing  through  the  vertex  are  great 
circles.  From  structural  and  décorative  reasons,  we  are  ogliged 
to  distinguisfc  between  dômes  simply  taken,  or  heFiapherea,  half 
dômes  or  qnarter  sphères,  and  lastly  dômes  constructed  on  poly- 
gonal, square  or  triangular  plans,  tbe  so-called  pendentive  dômes 

The  simplest  mode  of  constructing  dômes  is  to  compose  them 
of  horizontal  rings  of  voussoirs,  ail  their  fceds  and  end  joints 
bemg  directed  toward  the  centre  of  the  dôme;  each  vousaoir  t 
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therefore  haa  two  radial  teds  and  two  vertical  end  joints.  The 
apex  is  corned  by  a  conical  kcystone,  its  under  sarface  being 
concave  apherical.  If  snch  a  donc  ie  boilt  of  eut  istone  it  can 
be  œade  a  coffer  dôme  by  applying  tbe  principles  already  found 
to  govern  tunnel  vaults  of  atone.  If  it  be  built  of  brick,  for 
«fhich  purpose  block  bond  entirely  compoaed  of  headers  is  asnal- 
l¥;  choaen  for  both  atractural  and  econoœical  reasona,  but  orn- 
amental  bonda  are  not  to  be  exmluded  froiE  aicall  domea,  tùe  déc- 
orative motives  that  may  be  produced  by  thèse  bonds  give  abun- 
dant  means  for  the  ornamcntal  treatment  of  the  surface  of  tfae 
doœe.*  the  gênerai  ground  principles  are  conclnsive  in  tbis  case, 
as  in  ail  Tectonics,  the  border  foric  at  the  base  of  the  dôme, 
ita  detached  apex,  the  courses  in  horizontal  rings,  the  verti- 
cal and  diagonal  directions  of  the  brick  tond,  ail  furnish  at- 
arting  pointa  for  the  entire  décoration. 

The  dôme  may  also  be  regarded  aa  being  divided  into  sections 
by  œeridiana,  which  diminish  toward  the  vertex,  and  may  be  com- 
posed  of  blocks  of  atone  having  thinned  edges  tonard  the  apex* 
this  unpractical  mode  of  construction  should  be  regarded  as 
TDerely  fancifal.  tut  was  a  great  favnrite  in  the  late  Renaiss- 
ance of  Holland.  for  niches  and  sirall  dômes. 

A  combination  of  the  two  modes  of  construction  is  found  in 
the  use  of  coffer  dômes,  in  the  architecture  of  the  Romans  and 
the  RenaiHsance,  carried  out  on  the  greatcst  acale  in  the  Pan- 
théon in  Rome.  A  séries  of  vertical  arches  diminish  toward  the 
vertex  by  offsets  and  form  great  circles  of  the  dôme,  and  are 
connected  together  by  transverse  arches,  the  interspaces  bet?f- 
een  the  arches  are  filled  by  coffers.  (Viollet-le-Duc.  Dict. 
Rais.  IX.  p.  475  et  seq. ). 

In' the  doae  of  the  Panthéon  a  refinement  was  first  employed, 
which  had  a  pernicious  effect  in  later  times,  and  led  the  Ren- 
aissance masters  into  error;  the  side  surfaces  of  the  hollowed 
coffers  jrithout  exception  radîated  from  a  central  point  in  the 
axia  of  the  dôme,  so  that  instead  of  the  coffers  ifas  introduced 
a  perspective  architecture,  wbich  only  appeared  in  some  degree 
correct  frog  the  centre  lying  in  the  axis  of  the  dôme,  but  had 
a  distorted  effect  from  any  other  point  of  sight;  at  this  cen- 
tre the  side  surfaces  of  the  coffers  entirely  vanished  from  t 
the  view  of  the  observer.  Por  our  modem  era  to  commend  this 
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theatrical  effect  as  an  ingenioas  idea  as  freqaently  bappens, 
can  scarcely  be  tepmed  otherwise  than  an  error  of  judgement 
of  the  estbetic  facolty.  The  louer  edges  of  tfce  coffersonly 
should  be  inclined  donnward,  so  as  to  ail  becnme  visible» bat 
not  the  others. 

A  peculiar  f orm^of  doire  is  obtained  by  constracting  it  of  h 
horizontal  rings  and  also  with  sections  diminishing  toward  the 
vertex,  if  the  vanlt  is  execated  in  herringbone  bond  as  in  the 
dôme  of  Florence  cathedral.  This  produces  a  pleasing  arrange»- 
ent  that  may  l|e  decorated  in  various  ways  by  the  ose  of  colored 
bricks.  Accordingito  an  allied  principle  a  doŒe  may  be  concei- 
ved  as  being  formed  of  separate  spherical  triangles  or  rhoirbus- 
es,  their  sides  forming  great  circles  andpartly  spherical  Bpir- 
als  on  the  surface  of  the  dôme,  which  terniinate  at  the  vertex, 
a  mode  of  construction  never  yet  execated,  though  allied  to 
œany  late  Gothic  star  vaults. 

On  the  plan  of  any  dôme  may  be  drawn  a  regular  System  of  st- 
raight  lines,  that  are  to  be  regarded  as  being  the  horizontal 
projection  of  a  System  of  circular  arcs  lying  on  the  surface 
of  the  dôme,  The  separate  spaces  of  sach  a  regularly  divided 
domical  surface  may  be  filled  ?rith  brick  masonry,  regularly 
arranged  in  a  fixed  direction.  We  find  two  separately  existing 
and  very  strong  doues  in  the  temple  of  Jupiter  at  Spalati,  and 
in  the  temple  of  Minerva  L'edica  at  Rome;  the  former  consists 
of  horizontal  séries  of  arches  turned  over  each  other,  the  in- 
terspaces  being  filled  with  concrète,  the  other  being  of  doub- 
ly  curved  vaults  turned  betneen  meridian  arches,  so  that  the 
dôme  is  sûaped  like  a  muskmelon.  Strictly  speaking,  the  mediae- 
val  ribbed  vaults  of  ail  kinds  are  nothing  but  combinations  of 
regular  Systems  of  ribs,  whose  intervais  are  filled  by  similar 
vaults  of  double  curvature,  nhich  are  partly  spherical-ellipti- 
cal,  partly  horn-shaped  ellipsoïdal  surfaces  lite  those  of  the 
melon  vault.  (Pig.  153)- 

The  dômes  built  of  pots  employed  not  only  by  the  Romans  but 
also  by  many  modem  architects  for  covering  nide  rooms  with 
the  minimum  weight,  hardly  require  considération,  slnce  they 
are  almost  aluays  covered  by  plastering.  If  the  construction 
of  such  dômes  Is  to  remain  visible,  the  bottoms  of  the  pots 
would  be  placed  toward  the  centre  of  the  dôme,  the  joints  be 
filled  with  mortar,  cernent  or  plaster,  which  might  be  painted 
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or  gilded,  while  the  bottoms  of  the  pots  coald  be  ornamented 
bj  preaaed  ornaœents. 

The  half  dômes  of  niches  are  chielly  distinguished  fpoœ  dowes 
in  their  construction  and  décorative  treatment  by  the  fact,  t 
that  generally  not  their  vertex  but  that  point  on  their  louer 
ed^e  farthest  froŒ  the  eye  of  the  observer  is  to  be  regarded 
as  their  pôle,  so  that  the  axis  of  the  half  doœe  is  horizontal. 
If  the  half  dôme  is  to  abut  against  an  entire  dôme  so  as  to 
resist  the  thrust,  as  in  irany  buildings  having  the  plan  of  the 
Creek  cross,  or  terminâtes  in  a  tunnel  vault,  it  should  be  con- 
structed  as  a  half  dôme  with  vertical  axis  and  be  decoratively 
treated  accordingly  or  like  an  uni|3rella,  while  dômes  over  nich- 
es from  the  earliest  times  are  usually  treated  in  forms  like 
a  muscle  shell  and  thus  termed  a  concha.  The  concave  attracting 
and  inviting  character  of  the  niche  leads  the  eye  to  the  pôle 
of  the  half  dôme  or  concha,  and  appears  ai  that  point  of  the 
construction  irhere  the  eye  feels  restricted,  from  iihence  the 
energy  of  the  wbole  appears  to  radiate,  and  which  seems  to  hâve 
retired  to  the  farthest  point.  Siiilar  ideas  had  led  almost  ail 
nations  to  decorate  the  concha  by  radiating  forms,  as  if  penc- 
ila  of  light  radiated  from  the  pôle  in  ail  directions,  which 
may  be  compared  irith  those  of  the  sky  when  the  sun  sinks  below 
the  horizon.  Hence  in  churches  the  pôle  of  the  niche  is  usually 
ornamented  by  the  face  of  the  divine  bemg  represented.  or  by 
a  symbol  representing  this.  Roman  and  Renaissance  architects 
generally  preferred  to  decorate  the  conchas  of  sirall  niches  by 
shells,  especially  in  case  of  fountains  ard  cascades. 

In  Holland  during  the  late  Renaissance  it  fas  a  favorite  id- 
ea  to  construct  the  dômes  of  niches  with  radiating  voussoirs 
diminishing  tonard  the  pôle,  this  was  carried  so  far  as  to  eut 
bricks  to  form  sharp  intersections  at  the  pôle,  while  the  rad- 
iating lines  of  the  brick  bonc'  were  cnl^'  a  qaarter  brick  apart 
at  the  outer  edge  of  the  niche. 

Ail  entire  dômes  and  dômes  over  niches  may  then  be  termed  u 
umbrella  dômes  if  their  vertical  axes  are  accented,  whether 
actually  divided  in  sections  by  great  circles.  or  meridians 
and  zones  are  only  indicated  as  in  church  dômes,  sprinkled  ij- 
th  stars  or  decorated  by  soaring  angels,  etc.;  ail  those  dômes 
over  niches  may  briefly  be  termed  shell  dômes,  in  which  the 
pôle  of  the  principal  axis  is  treated  as  the  principal  point; 
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to  decorate  an  entire  dôme  by  taking  any  axia  other  than  a  ver- 
tical one  as  a  base  woald  be  nonsense,  and  tfee  saine  irould  be 
true  of  a  niche  doœe  in  which  the  top  and  rear  were   ignored, 
fhile  the  right  and  left  sidea  were  œade  prominent.  (See  Tec- 
tonica,  Chapter  on  order  and  estimation,  {).  8-;^  jet  seq.). 

pendentive  dômes  are  produced  by  constructing  a  polygon  of 
am:  forni  whatever,  whose  angles  lie  in  a  circle  or  in  an  ell- 
ipse, if  the  donie  is  to  be  elliptical.  In  architecture  this  is 
asaally  aierely  a  regnlar  polygon  with  three,  foar,  five  or  six 
sides.  Ail  regular  pendentive  dômes  are  in  part  directly  sopp*- 
OBted  by  the  piers;  for  example  by  the  piers  a,  b,  c,  d,  the 
reioaindcr  resting  on  the  arches  a  c,  c  b,  b  d,  d  a,  erected 
above  the  sides  of  the  polygon.  The  radius  of  the  dôme  equals 
the  radius  of  the  polygon  circumscribed  about  the  polygon,  and 
therefore  equals  the  half  of  the  greater  diagonal  of  ail  poly- 
gone with  an  even  nimber  of  sides.  If  a  plane  be  passed  through 
the  vertices  of  the  arches, which  hâve  equal  beights,for  regular 
polygone,  this  séparâtes  the  pendentive  dôme  into  an  upper  cal- 
otte and  as  mapy  pendentives  as  the  polygon  bas  angles.  The  p 
plan  of  the  calotte  is  identical  with  the  circle  inscribed  in 
the  polygon. 

The  pendentive  dôme  should  aluays  be  decorated  from  a  differ- 
<^nt   point  of  vien   than  the  dôme;  besides  the  vertex  it  has  n 
lowest  and  n  characteristic  poiirta,  corresponding  to  the  cent- 
res of  the  arches,  wbicb  require  esthetic  prominence,  they  are 
asuâlly  constructed  by  making  the  courese  horizontal  and  corb- 
elled  out  diagonally  in  the  pendentives  up  to  the  base  of  the 
calotte,  which  is  then  constructed  alone  as  a  doire.  Hence  the 
décoration  naturally  bas  référence  to  the  characteristic  points, 
or  if  the  calotte  be  constructed  independently  from  the  penden- 
tives, which  is  perfectly  proper  when  those  are  built  of  hori- 
zontal courses,  the  characteristic  points  are  not  made  promin- 
ent on  the  calotte  or  are  merely  indicated.  The  borders  and  t 
the  prominence  of  the  vertex  by  a  keystone  will  be  décisive  in 
botii  cases,  and  the  indication  of  diagonal  lines  in  the  first 
case,  and  the  development  of  the  pendentives  in  the  second, 
arill  be  eqoally  so.  The  pendentives  gradually  increase  in  width 
upward  from  the  piers,  and  afford  opportunities  for  the  intro- 
duction of  polygonal  or  circolar  medallions;  they  may  be  so  d 
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decox^ted,  ttoat  the  ornament  is  gradnally  developed  from  the 
loïiest  part  of  the  calotte.  The  calotte  shoald  be  divided  from 
the  pendentivea  by  a  border  or  a  cornice. 

Ail  dômes,  whcther  segnental,  semicircalar,  elliptical  or  of 
otûer  fornis,  reqaire  a  keystone  to  terminate  the  vaolt. 

The  snjaller  the  riae  of  a  vaalt  the  Icaa  le   the  load  that  it 
isap  safely  support  by  its  conditions  of  atability,  and  the  gre- 
ater  its  rise  as  in  case  of  a  pointed  arch,  an  elliptical  arch 
with  vertical  major  axis,  a  parabolic  or  catenary  arch,  the  g 
greater  will  be  the  load  wbich  may  be  placed  on  it,  and  also 
the  greater  will  be  the  weight  that  ia  required  to  be  placed 
on  its  vertex  to  ensure  its  stability. 

Parther  the  completion  of  adome  is  always  technically  diffi- 
cult  in  vaalts  of  great  span,  and  an  opening  is  commonly  requ- 
ired at  the  vertex,  partly  6or  the  admission  of  light,  partly 
for  the  purpose  of  hoisting  building  materials,  etc.  Prom  thèse 
points  of  View,  the  following  rules  for  spécial  cases  are  deri- 
ved;  Segmentai  and  semicircular  dômes  of  small  span  are  not 
properly  finished  with  a  keystone,  which  in  very  small  dômes 
should  be  so  shaped  as  to  exert  no  thrust.  If  the  diameter  of 
the  dôme  exceeds  a  certain  measure,  a  complète  atone  ring  is 
préférable  to  a  keystone,  the  centre  remaining  open  for  admit- 
ting  light,  hoisting  building  materials,  and  which  can  at  last 
be  filled  with  a  stone  more  or  less  flat. 

Stilted  or  raised  dômes  with  a  height  exceeding  theîr  radius 
must  be  loaded  in  a  peculiar  way  and  therefore  require  massive 
keyatones,  which  may  be  bold  suspeyded  rosettes  in  complète  d 
dômes,  or  should  be  a  circle  of  heavy,  tbick  and  deep  voussoi- 
rs  in  dômes  open  at  the  top.  In  very  large  dômes  like  those  c 
covering  the  Panthéon  at  Rome,  the  catfiedral  of  Plorence,  the 
church  of  3.  Peter  at  Rome,  the  church  od  S.  ^inévieve  in  Paris 
or  of  S.  Paul  in  london,  three  dômes  are  palec  above  each  other, 
the  lowest  or  true  dôme  having  an  opening  at  its  centre,  the 
second  being  steeper  and  supporting  the  lantern.  while  the  th- 
ird  is  the  external  covering  dôme,  whose  weight  nith  that  of 
the  second  dôme  combines  with  the  horizontal  thrust  of  the  fi- 
rat  dôme  as  a  vertical  pressure.  The  upper  ring  of  the  inner 
dôme  may  then  support  a  gallery  and  may  be  connected  by  a  col- 
onnade with  the  upper  cosing  ring  od  the  second  dôme,  which 
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supports  tbe  lantern;  but  thls  colonnade  should  not  cause  too 
great  a  load  on  the  lower  doœe,  nor  should  it  support  the  clo- 
sing  ring  of  the  second  dôme,  since  in  both  cases  the  loirer 
dôme  ifould  be  in  danger  of  falling,  and  the  second  dôme  irould 
be  useless. 

The  closing  rings  and  keystones  of  dômes  being  the  highest 
anâ  most  prominent  stmctural  parts  give  opportunity  for  part- 
icularly  rich  treatment.  in  lightly  constructed  dômes  of  Ioîi 
rise,  the  requirement  that  the  crown  of  the  dôme  should  be  loa- 
ded  as  lightly  as  possible  demands  the  use  of  hollowed  sections 
in  the  closing  ring,  which  then  more  or  less  closely  approxima- 
tes  the  form  of  the  edges  of  a  flat  dish,  while  on  the  contrary, 
strong  dômes  that  reqnire  loading  need  to  hâve  their  deep  cpo- 
wns  loaded  with  as  much  wcight  of  décorations  as  possible. 

Pendentive  dômes  permit  the  construction  of  bemispherical  or 
stilted  dômes  in  place  of  a  calotte  above  the  comice,  which 
terminâtes  the  pendentives,  a  mode  of  construction  especially 
peculia^:  to  Byzantine  architectura,  which  was  retaincd  in  the 
French  Romanesque  style  and  which  is  justifiable  in  many  casçs^ 

In  connection  with  the  treatment  of  towers,  we  sball  describe 
dômes  in  connection  with  their  snpporting  walls  and  arches,  f 
forming  transitions  from  the  square  to  the  octagon,  which  are 
found  in  mediaeval  towers  over  intersections,  as  well  as  in 
otfier  towers  and  dômes  of  churches* 
b.  Mediaeval  Vaults, 

î<iediaeval  vanlts  are  ribbed  and  are  based  on  the  groin  and 
tunnel  vaults  and  the  dôme,  but  their  sépara te  surfaces  are 
constructed  as  portions  of  dômes  between  the  ribs.  In  addition 
to  thèse  are  cloister  vaults  that  require  mention. 
oc.  lîediaeval  groin  vault. 

We  hâve  followed  the  structural  principle  of  the  Roman  groin 
vault  so  far  as  it  was  developed  without  becoming  untrue  to  i 
its  character,  which  is  always  based  on  the  intersection  of  two 
tunnel  vaults.  The  elliptical  form  of  the  diagonal  ribs  caused 
inconveniences  in  stonecntting  diffcring  for  each  separate  st 
stone.  The  mediaeval  groin  vanlt  songht  to  free  itself  from 
ail  inconveniences  of  the  Roman  groin  vault,  and  formed  the 
diagonal  ribs  as  semicircles.  Then  this  arrangement  is  only  a 
attained  with  conséquences  more  or  less  tronblesome;  if  the 
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side  aisles  are  aeiniclrcalar,  their  cronns  are  louer  than  those 
of  the  diagonal  ribs  by  the  différence  of  the  half  diagonal  and 
half  side;  the  vault  must  then  rise  from  the  aide  arches  to  the 
cpown,  anleas  one  is  willing  to  raise  the  croirna  of  thèse  arch- 
es to  the  same  helght  as  that  of  the  vaalt,  eitber  by  making 
the  abutnients  of  tto  différent  heights,  îihich  prodoces  a  vcry 
awkjiard  treatment  of  the  capitals,  or  by  stilting  the  side  ar- 
ches, which  is  not  very  pleasing, 

The  inconveniences  are  increased  nhen  sectangalar  bays  are 
to  be  covered  by  groin  vaalts,  and  both  side  and  groin  arches 
are  to  be  semicircnlar;  we  must  then  hâve  différent  heights  of 
the  crowns  or  of  the  abotments,  or  stilt  both  kinds  of  side 
arches.  In  lectures  on  œediaeval  architecture  every  expédient 
for  the  removal  of  thèse  inconveniences  is  described,  that  was 
eicployed  by  the  Traisition  and  Gothic  styles.  We  shall  hère 
only  treat  thèse  from  the  material  stand  point  so  far  as  the 
décorative  development  may  be  concerned. 

The  use  of  the  iflliptical  arch  for  diagonal  ribs  may  be  avoi- 
ded  if  an  oval  arch  be  substituted  for  it,  and  if  this  be  str- 
uck  from  as  many  centres  as  possible,  it  is  hardly  inferior  in 
its  continuity;  if  the  diagonal  arches  are  seiticircalar,  the 
side  arches  require  to  be  stilted  by  agout  1/8  their  radius, 
since  the  abacus  of  the  imposa  moulding  of  the  pier  irould  oth- 
er?fise  conceal  the  louer  ends  of  the  arches,  »hich  looks  worse 
in  arches  of  small  span  than  in  those  of  nide  span  nitb  an  eq- 
aal  projection  of  the  abacus;  but  for  the  vault  to  rise  from 
the  crowns  of  the  side  arches  to  its  own  crown  is  not  only  not 
ugly  but  is  even  préférable  on  esthetic  grounds,  if  the  lesser 
illumination  of  the  crown  te  neglected.  Such  vaults  do  not  con- 
vey  the  idea  of  pressure  but  that  of  a  free  sweep,  and  an  inc- 
reaae  in  the  height  of  their  crowns  corresponds  to  an  increase 
of  apan.  In  low  rooms  retaining  the  same  heights  of  crown  and 
side  arches,  we  can  eniploy  the  expédient  of  placing  the  spring- 
ing  joints  of  the  diagonal  arches  below  those  of  the  side  arch- 
es, or  the  segmentai  arch  may  be  used. 

As  for  the  introduction  of  springing  points  at  thèse  différ- 
ent heights  and  the  correspondingly  varied  capitals,  this  arr- 
angement is  incontestably  the  richest  and  most  pleasing  of  ail 
possible  methods  on  acconnt  of  its  variety,  the  most  pleasing 
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and  consistent  structarally  bat  aiso  the  nost  costly;  to  be  w 
filling  to  sacrifice  for  this  reason  in  œonamental  structures 
becaase  tbe  end  nay  be  artained  by  siopler  means,  as  unfortnn- 
ately  done  in  the  more  perfect  Gothic,  is  to  be  robbed  of  one 
of  the  finest  art  expédients  by  poverty  of  ideas.  If  it  is  de- 
sired  to  employ  in  exceptional  cases  the  extrene  means  al loua- 
ble in  art,  irh«n  everything  normal  seems  trivial,  one  shonld 
then  not  fear  tbe  higber  cost. 

In  case  of  poverty  of  construction  or  mean  proportions  of 
the  room  to  be  vaulted,  a  moderate  stilting  of  the  arches  as 
well  as  a  moderate  raising  of  the  croifn  of  tbe  vault  forms 
the  neans  best  adapted  to  produce  the  extrême  measure  of  a 
pleasing  effect,  attainable  py  greater  propriety.  In  quite 
oblong  groin  vaults  the  heights  of  the  cronns  of  the  arches 
on  the  longer  sides  and  those  of  the  diagonal  arches  approx- 
imate  each  other  in  some  degree,  but  on  the  contrary  the  end 
side  arches  regnire  to  be  consifierably  stilted, 
bljt  is  well  kn«wn  that  the  early  Gothic  style  eniployed  suita- 
ble  expédients  and  made  the  side  arches  pointed  to  ottain  con- 
trol  of  the  heights  of  their  crojrns  withoat  teing  compelled  to 
use  the  circular  arch,  which  nas  only  retained  for  the  diagon- 
al arches.  They  then  had  the  choice  of  constructing  ail  the 
side  arches  with  the  same  radius  as  for  the  diagonal  arches, 
and  which  is  technically  préférable  becaase  ail  voussoirs  can 
then  be  urought  by  the  same  template,  spécial  imposts  and  key- 
stones  only  being  required;  the  crowns  of  the  tbree  arches  are 
then  not  at  the  same  height;  or  the  heights  ©f  tbe  arches  are 
arranged  at  pleasure,  making  the  pointed  arches  dépendent  on 
thèse,  nhich  may  then  be  made  equilateral  pointed  arches  requ- 
iring  to  be  stilted,  or  so  that  the  narrow  or  side  arches  are 
lancet  arches  witb  a  common  springing  plane* 

It  is  always  most  judicious  to  ose  a  single  radius  for  ail 
the  arches,  to  allojr  the  croifn  to  rise  gradually,  and  to  stilt 
the  arches  about  1/8  their  height.  To  make  the  groin  arches 
pointed  is  entirely  useless,  in  case  the  vault  be  not  very 
heavily  loaded. 

The  pointed  arch  is  to  be  preferred  over  the  circular  arch 
for  the  side  arches,  because  with  a  moderate  différence  from 
the  round  arch  it  is  more  piquant,  aspiring  and  dignified.  If 
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ne  once  become  accastomed  not  to  recognlze  thé  Gothic  style  in 
every  case  in  wbicb  tbe  pointed  arcb  may  be  used,  it  becones 
allowable  in  tbe  Renaissance  as  well,  to  be  employed  nbenever 
appropriate.  Tbe  early  Renaissance  disdained  it  as  little  as 
Gothic  rejected  tbe  circnlar  arcb;  tbe  spirit  of  eacb  style 
if  as  too  discreet  to  reject  anytbing  practically  osable.from 
blind  subjection  to  principles. 

Tbe  separate  coopartments  between  tbe  ribs  were  alirays  so 
covered  ir  mediaeval  vaalts  as  to  make  tbeir  bigbest  line  cur- 
ved,  and  tbey  tberefore  became  parts  of  dômes.  Tfo  modes  of 
vaulting  nere  in  ose,  tbe  vaults  being  either  constructed  aft- 
er  tbe  classic  metbod  of  building  tunnel  vaults  by  courses  at 
right  angles  to  tbe  akis  of  tbe  tunnel  vault,  or  diagonally  in 
later  times  so  tbat  tbe  lengtb  of  one  balf  tbe  side  arcb  being 
transferred  to  the  diagonal  arcb  gave  tbe  point,  nhich  nas  con- 
nected  nitc  the  cpown  of  tbe  side  arcb.  Tbe  other  points  of  t 
tbe  diagonal  arcb  were  connected  witb  the  corresponding  points 
of  the  central  curved  line  of  tbat  compartmcnt  of  tbe  vault. 
Tbe  separate  portions  of  tbe  vault  very  heavily  loaded  the  di- 
agonal arches  in  tbe  first  case,  but  in  ths  second  tbey  inter- 
sected  above  tbe  ribs,  so  tbat  tbis  bonding  togetber  was  of  i 
itself  quite  strong,  and  tbe  ribs  proper  had  but  little  to  sa:^- 
port  and  served  rather  as  stone  centerings  to  somefbat  relieve 
tbe  vaulting. 

If  tbe  vault  exceeds  tbe  normal  width  of  tbe  smaller  bays, 
as  first  happened  in  the  vaalts  over  the  intersections  under 
the  towers  of  the  larger  French  cathedrals,  there  >rere  two 
modes  of  dividing  the  groin  vault  into  smaller  compartments, 
it  was  either  divided  in  plan  into  8  equal  thougb  smaller 
compartnients  to  form  octopartitc  groin  vaults;  the  inconven- 
iences  of  springing  points  of  unequal  heights,  of  unequal  hei- 
gbts  of  crowns,  of  stilting  or  the  use  of  différent  foms  of 
arches  were  increased,  for  a  d  and  d  b  (Fig.  134)  become  semi- 
circles,  and  a  c  and  d  c  are  différent  quadrants  if  pointed 
arches  are  avoided;  but  if  tbey  arc  used  the  diagonal  ribs 
a  c,  b  c  are  quadrants,  c  d  and  c  e  are  half  pointed  arches, 
while  a  d.  b  4  are  either  semicircular  or  are  entire  pointed 
arches,  tbe  problem  may  alao  be  solved  by  the  use  of  segmentai 
arches  without  introducing  too  many  unpractical  resnlts.  Or  the 
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groin  vault  may  be  divided  into  smaller  compartments  by  catting 
eacb  of  the  original  coBFartœents  into  three.  The  résulte  arc 
as  follojra;  a  d  +  d  c  (Pig.  155)  is  greater  in  plan  than  a  c; 
if  the  crown  of  the  vault  is  to  be  its  highest  point,  wbich  is 
not  absolutely  necessary  since  a  vault  may  rise  bigher  than  i 
Its  crown,  Jihen  the  crowns  of  the  side  arches  are  higher  than 
that  of  the  vault,  cansing  the  centre  lines  of  the  compartinenhs 
to  descend  toward  the  keystone,  the  radius  of  the  longes  arch, 
as  a  d  +  d  c  is  to  be  taken  as  the  basis  of  the  construction 
of  the  vault;  in  the  later  middle  âges  this  arch  îras  ternied 
the  "principal  arch."  The  keystone  c  is  at  the  height  of  a  d 
+  d  c,  The  point  d'  lying  above  d  has  the  height  d  d'in  the 
vertical  projection.  Horr  shall  the  crown  c  of  the  vault  be 
connected  with  the  springing  point  a?  If  the  half  diagonal  a  c 
of  the  plan  be  laid  off  in  the  vertical  projection  from  a  to  c\ 
a  brief  considération  proves  that  the  vault  rib  above  a  c  of 
the  plan  must  be  a  pointed  arch  differing  very  little  from  the 
semicircle  a  d  +  d  c. 

On  the  contrary,  if  the  diagonal  be  assumed  ara  basis  for 
the  construction  and  the  diagonal  rib  be  made  seiriciicular» 
the  crown  c  of  the  vault  is  lower  than  in  the  first  case,  its 
height  being  a  c.  If  a  d  (?ig.  I56)  be  drawn  in  the  vertical 
projection,  and  d  c  of  the  plan  be  laid  off  from  d  to  c',  tne 
point  above  c'^doea  not  hâve  a  height  equal  to  that  of  the  crojfn 
c',  of  the  vault  bu':  iF  lower.  Therefore  in  gênerai  this  method 
le&ds  to  no  resuit.  One  must  rather  either  strike  an  arch  from 
the  point  d^  over  d  to  the  keystone  c  with  the  radius  of  the 
diagonal  rib  (Pig.  15^).  or  transfer  the  magnitude  c  d  of  the 
plan  from  c  to  d'^'towards  a,  erecting  a  perpendicular  d''  to 
eut  the  quadrant  in  d"'.  The  height  d^''  is  then  that  of  the 
point  lying  over  tlie  point  d  of  the  plan,  le  may  no^   strike 
an  arch  froai  d'"  tnifard  a  with  the  radius  of  the  diagonal  rib, 
or  draw  a  segmentai  arch  with  the  same  radius  whose  centre  2 
lies  on  the  line  d'.'^d^  produced,  cutting  off  the  height  a  d'*'' 
over  the  springing  point,  or  lastly  a  circle  may  be  drawn 
through  d'*  with  radius  a  d  tangent  to  a  vertical  drawn  at  a. 
It  becoies  évident  that  turn  and  twist  as  we  may,  inconvénient 
ces  will  resuit  always  and  must  be  taken  into  accotrnt. 

A  few  considérations  connected  with  observations  of  actual 
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structures  will  place  the  various  difficolties  in  a  correct 
light,  irfcich  resolt  from  the  construction  of  groin  vaults^in 
accordance  with^mediaeval  principles.  If  the  sections  of  ail 
vault  ribs  and  side  arches  are  similar,  or  those  of  the  side 
arches  are  coiposed  of  the  sections  of  one  rib  and  two  half 
ribs,  it  will  always  be  préférable  to  employ  a  single  radius 
for  ail  ribs  and  side  arches,  to  sinplify  the  process  of  con- 
struction. In  thii  case  one  bas  Imiy  a  choice  of  using  segmen- 
tai or  pointed  arches  in  addition  to  the  seicicircular  arch  of 
the  diagonal  rib.  The  form  of  the  segmentai  arch  is  generally 
associated  with  the  idea  of  the  secular,  of  the  absolutely  es- 
sential  at  the  expense  of  beauty  and  of  the  mean,  îihile  with 
the  pointed  arch  is  joined  the  idea  of  the  ecclesiastical,  the 
iiionkish,  which  is  not  agreeable  to  enery   one.  This  contains  a 
hint  concerning  the  choice  of  one  or  the  other  form  of  archi 
If  the  segmentai  arches  are  neither  principal  ribs  nor  side 
arches  but  only  intermediate  ribs,  they  are  not  unpleasing  in 
contrast  to  circnlar  or  pointed  arches;  since  their  oblique 
springing  from  the  vertical  gives  a  picturesque  effect  to  the 
vault;  vertical  division  walls  rise  from  a  to  d""   and  d"'^  in 
thô  example  (Fig.  13^).  if  the  arch  d^'^dTT/  be  segmentai,  whose 
Joints  remain  horizontal  up  to  the  commencement  of  the  compart- 
ments  of  the  vault  and  are  limited  by  the  rib  d'^'d'.''. 

To  take  a  fancy  to  the  exclusive  use  of  circular  arches  would 
in  many  cases  resuit  in  the  greatest  amount  of  labor  with  an 
esthetic  effect  affording  very  littl^  pleasure;  hlghly  stilted 
arches  appear  well  only  in  exceptional  cases,  and  a  strong  cur- 
vature  that  détaches  small  circular  arches  from  their  tangents 
is  very  disadvantageous.  To  discover  the  best  relation  between 
the  amount  of  labor  and  a  pleasing  reault  in  a  spécial  problem 
frequently  requires  many  trials  befora  a  décision  can  be  made. 

The  two  examples  of  the  division  of  the  groin  vault  into  sev- 
eral  compartments  include  ail  complex  varieties  of  multaparti- 
te  and  ornamental  groin  vaults.  Mnltapartite  groin  vaults  may 
be  erected  on  any  polygon,  the  heights  of  side  arches  may  be 
assumed  as  recjuired,  as  well  as  that  of  the  vault,  since  the 
crowns  of  the  arches  may  be  arranged  to  bring  the  springing 
points  of  thèse  arches  high  above  those  of  the  diagonal  ribs, 
which  is  often  necessary  in  vaults  of  towers,  or  désirable  for 
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free  admission  of  ligbt  and  to  avoid  transmitting  tbe  Horizon- 
tal thrust  of  tbe  coœpartments  of  the  vault  to  the  side  iialls, 
tbe  vault  tben  rising  consifierably  frois  its  kepstone  to  ttae  s 
side  arcbes* 

The  ricbest  and  most  complex  ornanental  vaolts  are  eaaily 
solved  by  the  simple  example,  among  wûich  we   inclnde  ail  ribb- 
ed  vaalts  divided  in  compartments  in  varions  irays»  wbicb  nay 
be  derived  froin  tbe  groin  vault  with  tbe  exception  of  the  star 
vault,  îibich  is  to  be  regarded  as  an  ornaœental  vault;  still 
structural  investigations  are  to  be  made  in  each  individual 
case  to  make  it  as  clear  as  possible.  Ef  one  starts  from  tbe 
principle  tbat  the  crown  of  the  vault  must  be  its  hlghest  point, 
tbat  ail  its  ribs  œust  hâve  the  samc  radius  of  curvature,  and 
ail  intersections  of  the  ribs  must  alifays  be  higber  toward  the 
crown,  the  'principal  arch'  of  the  vault  becomes  greater  than 
the  half  diagonal  and  =  ab  +  bc  +  cd*  the  suin  of  the  dist- 
ances between  the  horizontal  projections  of  thèse  intersections, 
by  means  of  which  a  constant  increase  in  beight  is  possible, 
between  the  springing  point  and  the  crown.  To  the  points  a,  b, 
c,  d,  e,  f  of  the  plan  correspond  the  beights  a  a,  b  b,  c  c, 
d  d,  ft  e  .  f  f  of  the  vertical  projections.  From  c  gcof  the  '., 
plan  ge  obtain  c  g  on  fche  vertical  projection  «ith  the  curve 
c'a'.,  or  b  g'   with  the  curve  b'a'".  The  beight  e  e'.  ean  then 
be  always  taken  at  pleasure.  If  the  half  diagonal  a  f  be  taken 
as  the  principal  arch,  lay  off  from  f  on  the  vertical  project- 
ion (Fig.  158)  the  distances  f  c,  f  b,  f  e  toward  a,  erecting 
perpendiculars  at  those  points,  whose  intersections  with  the 
quadrant  a  f.  with  radius  a  f   give  the  heights  b,  c,  e,  g,  f. 
ail  points  then  lie  on  the  surface  of  a  sphère,  and  the  vault 
then  becomes  an  ornamental  vault,  which  we  tenu  a  star  vault. 

If  the  largest  possible  principal  arch  *ag+gb+ab+ 
bc  +  cd-i-dlbe  taken  ar  the  basis  of  the  construction,  the 
rise  of  the  vault  would  be  great  (Pig.  159);  if  *  low  ellipse 
or  a  Tudor  arch  were  taken  instead  of  a  circle,  a  favorite  forni 
in  the  late  Gothic  of  the  Betberlands  and  of  England,  the  hei- 
ghts a.  g*,  b'',  a^,  d'^,  f   would  be  obtained,  or  the  points  a, 
g'.-',  b'-'.  a"",  c'*,  d'-',  f'^. 

If  one  does  not  follow  the  two  préviens  modes  of  frocedure, 
for  determining  the  altitudes  of  the  ornamental  groin  vault  by 
a  single  radius,  but  first  assuntes  the  beight  of  tbe  crown  a. 
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the  aide  arches  A  B   and  B  C  (Fig.  l60)*connect  thèse  crowns  by 
the  arches  a'.d'.  whicb  correspond  to  the  siniFle  curvatore  of 
the  groin  vaalt,  transfer  to  the  vertical  projection  the  leng- 
ths  a  t,  a  c,  a  d  of  the  plan,  erecting  verticals  at  b  and  e, 
ifhich  intersect  tj  f  cur7e  a'd'  in  b'c',  there  will  be  obtained 
an  ornamental  groin  vaalt,  ail  ifhose  ribs  will  be  constructed 
with  différent  radii.  The  tuo  first  modes  of  construction  may 
be  termed  German,  and  that  just  described  is  Prench;  it  iras 
chiefly  employed  in  France  and  Sngland  daring  the  middle  âges. 
Vaults  on  the  German  plan  generally  hâve  some  advantages  over 
the  last,  tfhich  prodoces  a  monotonons  and  consistent  effect, 
while  on  the  contrary  the  former  appear  rather  capriciously  v 
varied.  On  practical  grounds  they  are  to  be  prefcrred  to  the 
French. 

JB.  Mediaeval  domical  vaults. 

Simple  mediaeval  dômes  are  constructed  differently  from  the 
Romanç)  in  gênerai  the  dôme  was  not  much  liked.  The  ornamental 
domical  vaults  of  the  late  middle  âges,  wbich  ne  hâve  already 
considered  as  star  vaults,  are  preferably  employed  for  cover- 
ing  polygonal  rooms;  ail  intersections  of  the  ribs  lie  in  the 
silrface  of  a  sphère,  iihose  radius  equals  that  of  the  inscribed 
circle.  The  compartments  are  covered  as  spherical  surfaces  of 
small  curvature  betîieen  the  ribs. 

Since  the  compartœents  are  the  stronger  in  both  groin  and  s 
spûerical  vaults,  the  more  that  they  are  curved  in  cross  sect- 
ion, i.e.,  the  greater  the  rise  of  any  single  arch  of  the  com- 
partment  in  proportion  to  its  span,  in  strong  vaults  thèse  com- 
partments  are  sometimes  so  strongly  curved,  that  their  highest 
point  is  considerably  above  the  cronn  of  the  vault  (Fig.  l6l). 
Such  30-called  "full  breasted"  groin  and  spherical  vaults  app- 
ear more  animated  and  varied  than  the  *flat  breasted",  since 
the  strongly  curved  compartments  afford  a  richer  contrast  of 
light  and  shade.  Therefore  the  "full  breasted"  are  to  be  pre- 
ferred,  if  not  painted,  to  the  "flat  breasted"  if  painted, 
Y.  Mediaeval  tunnel  vaults. 

The  simple  mediaeval  tunnel  vault  without  ribs  differs  as 
little  from  the  Roman  as  the  simple  dôme,  but  the  ornamental 
tunnel  vault  is  différent  in  very  essential  points.  That  of 
semicircular  cross  section  is  formed  in  the  simplest  tay  by 
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Hiaking  the  half  span  a  c  (Pig.  l62)  equal  to  the  heigbt  c  c\ 
tUe  altitude  of  the  point  b  cqaals  tbat  of  c'.,  since  a  b  =  a  c', 
(^onaeqoently  the  points  b,  ç,  b  are  connected  by  a  strai^bt  p 
pièce  on  the  vertical  projection. 

The  construction  is  suitable  for  ellèptical  vanlts  required 
for  Ion  rooœs.  If  the  rooms  are  very  loir  and  require  a  height 
lésa  than  the  half  span,  one  may  take  as  a  principal  arch  a  s 
segmentai  or  Tudor  arch  as  in  the  Netherlandish  and  Snglish 
System,  Yet  the  most  natural  mode  of  constrncting  the  ornamen- 
tal  tunnel  vault  will  be  to  take  the  diagonal  arch  a  b  c  b  a 
(Pig.  163  as  the  principal  arch,  nhich  is  made  a  semicircle; 
ail  ribs  are  then  made  with  the  same  radins  and  ail  intersect- 
ions lie  on  the  surface  of  an  elliptical  tunnel  vault,  whose 
major  axis  is  vertical.  (Pig.  164). 

In  larger  rooms  a  second  séries  of  ribs  is  inserted  between 
those  of  the  first  System  (Pig.  I65),  and  irhich  are  constructed 
on  the  same  principles.  Purther,  ribs  can  be  struck  to  the  side 
jialls  af  segmentai  arches  with  springing  points  lying  above  the 
gênerai  springing  lines;  the  tunnel  vault  fcay  be  further  orna- 
mented  in  the  most  varicd  ways.  Ail  thèse  constructions  and  t 
their  variations  being  fully  treated  in  any  good  manual  of  Go- 
thic  construction,  we  hâve  hère  only  to  consider  those  matters 
most  important  in  modem  practice.  Thèse  ornamental  vaults  of 
ail  kinds  hâve  intimate  relations  to  the  Roman  coffered  vaults, 
as  may  easily  be  seen,  essentially  differing  from  them  only  in 
having  vaulted  compartments  instead  of  coffers.  As  we  bave  seen, 
the  ribs  are  unnecessary  in  the  mode  of  vaulting  at  right  ang- 
les to  the  axes  of  the  compartments,  strictly  speaking,  since 
the  brick  bond  of  the  compartment  forms  a  species  of  stiffen- 
ing  rib  along  the  intersecting  edges,  that  does  not  project  b 
beyond  the  surface  of  the  vault. 

The  late  Gothic  sometimes  employed  ornamental  vaults  witbout 
ribs,  whose  compartments  hâve  the  form  of  sunken  pyramids  with 
ourved  surfaces,  thus  being  vaulted  ar  cloister  vaults  with 
slightly  curved  inner  surfaces  (pig.  166),  especially  in  Saxony. 
Sucb  vaults  specifically  belong  to  brick  construction  and  des- 
erve  to  be  imitated  in  purely  technical  buildings,  and  when  it 
is  desired  to  produce  a  rich  effect  with  small  means. 
Ô.  Décorative  motives  of  mediaeval  ribbed  vaults. 
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The  définitive  éléments  that  settle  tfee  external  appearance 
of  the  ffiediaeval  vanlt  are  the  ribs  theœselves  before  ail  else, 
their  geometrical  arrangement  already  considered,  the  proport- 
ions of  their  dimensions  to  those  of  the  compartments,  their 
profiles,  keystones,  developments  above  their  imposts,  and 
lastly  the  décoration  of  the  compaptments. 

The  treatment  of  the  imposts  will  be  considered  in  connecti- 
on «fith  the  forms  of  the  supports  and  of  their  capitals,  and 
we  shall  therefore  her  lirait  ourselves  to  nhat  is  to  be  said 
of  the  vault  itself.  This  has  been  sufficiently  explained  fpom 
esthetic  and  technical  stand  points»  it  only  reœains  to  state 
that  the  side  arches,  which  in  rooms  containin£  free  supports 
connect  thèse  together  and  wit  the  walls,  make  strong  archiv- 
olte and  smaller  ribs  necessary  and  éesirable  for  both  techni- 
cal and  esthetic  reasons;  if  the  side  arches  support  heavy  lo- 
ads  like  those  of  churches  supporting  the  walls  of  the  clears- 
,tory,  or  those  of  itarehousesîiCellars,  etc.,  that  support  goods, 
furniture,  implements,  men  and  other  external  loads,  they  must 
agâin  be  strengthened,  Rooms  containing  several  aisles  and  hav- 
ing  a  raised  central  aisle,  require  vcry  strong  longitudinal 
pier  arches,  arches  of  1«^3S  strength  to  connect  the  supports 
and  serve  as  transverse  arches,  but  ribs  to  support  the  comp- 
artments  of  the  vault,  whose  strength  is  only  proportional  to 
the  pfeight  of  the  vault.  por  such  vaults  to  produce  the  impres- 
sion of  great  strength,  and  so  that  the  entire  structure  may 
hâve  that  of  power  and  reserved  force,  the  archivolts  and  ribs 
must  appear  massive  in  proportion  to  the  compartments  of  the 
vaults;  on  the  contrary  for  lighter  constructions  to  hâve  the 
effect  of  lightness  and  grâce,  the  aide  arches  are  entirely  un- 
necessary  in  lightly  loaded  vaults  and  should  be  replaced  b-3  ribs. 

The  ribs  and  side  arches  act  like  girders  and  similarly  to 
loaded  beams  of  curved  form  (Fig.  167);  i.e.,  their  strength 
increases  more  rapidly  with  the  depth  than  the  »idth  on  one 
hand,  on  the  other  the  fibres  most  distant  from  the  neutral 
axis  are  most  strongly  stressed.  firom  this  results  for  struct- 
ural reasons  the  requirment  in  relation  to  their  form  of  sect- 
ion, that  its  depth  should  exceed  its  jiidth,  that  it  should  be 
strong  at  top  and  bottom,  while  it  is  allowable  to  reduce  the 
section  betneen  those  liroits.  Ir  the  older  mode  of  vaulting. 
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nben  the  separate  courses  are  perpendicolar  to  tbe  axis  op  the 
coffipartinent,  the  ribs  and  arches  hâve  a  strengthening  addition 
at  their  apper  edges  (Pig.  l67),  against  which  abat  tbe  coîîpapt- 
ments;  bat  this  addition  is  annecessary  in  the  diagonal  mode 
of  vanlting;  therefore  strong  ribs  and  arches  convey  the  impr- 
ession of  strength,  and  the  permissibility  of  reducing  the  sec- 
tion between  intrados  and  extrados  allows  the  use  of  coved  mo- 
uldings,  whièe  the  intrados  falfils  its  fonction  as  a  massive 
round.  In  case  of  unloaded  or  slightly  loaded  ribs,  their  sec- 
tional  forms  and  proportional  dimensions  may  be  determined  in- 
depently  from  the  conditions  of  loading.  Hence  the  German  Ren- 
aissance decorated  with  fillets  the  ribs  of  a  ribbed  vault, 
(Pig.  169),  constructed  according  to  Gothic  principles,  and 
this  makes  the  light  loading  évident.  Thèse  ribs  bave  a  very 
pleasing  effect  where  used;  the  rows  of  leaves  on  botb  sides 
are  decorated  by  peatl  beads,  cable  mouldings,  etc. 

The  sections  of  strong  bearing  ribs  in  which  mediaeval  arch- 
itecture îfas  very  fertile  are  yet  restricted  within  very  narr- 
o?f  limits;  the  lower  edge  alone  appears  iroat  poif^rfal  and  bold, 
»fhen  treated  as  a  round  or  poinced  bowtell;  at  a  distance  the 
pointed  boîitell  bas  a  more  energetic  effect  than  the  round,  w 
;rbich  may  also  be  replaced  by  a  cove  or  a  sharper  edge;  ail  a 
attempts  to  replace  thèse  very  simple  forms  by  those  more  com- 
plex  are  without  resuit,  since  it  is  so  easy  to  fall  into  lit- 
tleness.  The  middle  âges  created  in  toe  profiles  of  the  ribs, 
not  merely  members  peculiar  to  its  architectural  styles,  but 
corresponding  to  tbe  developed  vaults  and  of  enduring  value; 
leaf  mouldings  with  pearl  beads  and  bands,  wbich  express  the 
relations  of  tbe  ribs  to  the  vaults  as  bearing  meiîbers,  and 
harmonize  well  with  the  sections  of  the  ribs.  Therefore  it  is 
scarcely  reasonable  to  refuse  to  use  the  form  because  origin- 
aliar  to  the  classic  styles.  The  irediaeval  niotive  of  using 
bands  set  with  semi-precious  stones  to  separate  rounds  and 
hollows  is  also  very  appropriate  in  the  décoration  of  the  riba, 
and  is  effective  at  even  a  considérable  distance,  where  other 
forms  become  indistinct. 

Only  in  vaults  intended  to  be  close  to  the  observer  may  the 
separate  mouldings  be  enriched  and  be  divided  into  smaller  par- 
ts, yet  even  in  this  case  a  bold  treatment  of  the  section  of 
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the  Pit  îfill  alirays  be  beat. 

The  Bide  arches  that  support  the  nalls  most  hâve  breadth  as 
well  as  strengtb.  In  this  lies  an  easential  différence  froni 
the  smaller  ribs,  and  on  it  is  based  their  différent  décorati- 
ve treatment* 

The  breadth  of  the  side  arches  is  determined  by  the  thickness 
of  the  walls  that  they  support,  and  since  the  strength  of  the 
side  arches  also  increases  with  their  rise,  the  two  requireme- 
nts  of  breadth  and  stren^tb  will  be  sufficiently  satisfied  if 
they  are  built  of  several  rings  of  courses,  Jihosc  depths  are 
determined  by  the  thickness  of  the  layers  in  the  quarry.  The 
side  arches  accordingly  consist  of  two  or  three  courses  of 
arches  according  to  the  thickness  of  the  wall  and  the  loading, 
and  thèse  may  be  arranged  in  full  or  half  steps  as  required, 
so  that  the  side  arch  prodnces  the  impression  that  the  nalls, 
of  their  own  motion  and  their  strength  hâve  laid  bare  their 
interiors.  The  simplest  and  most  appropriate  mode  of  profil- 
ing  the  side  arches  consists  in  arranging  thèse  sections  in  s 
steps  or  "orders",  srhose  alternation  of  light  and  shade  gives 
the  toldest  effect.'  their  relation  to  the  turdening  compart- 
ments  of  the  vaults  is  made  évident  by  the  elastically  cnrved 
roifs  of  leaves  ïfitb  some  fillets  (Pig.  171).  If  the  profile  is 
to  hâve  a  richer  form,  the  angles  may  be  replaced  by  aeparate 
groups  of  a  round  betweey  hollows,  giving  the  impression  of 
energetic  force,  and  if  it  be  desired  to  strengthen  the  lower 
end  of  the  stepped  side  arch  in  reality  as  well  as  in  appear- 
ance,  a  pointed  bowtell  will  fulfil  this  purpose  in  the  best 
?rây«  By  rational  procédure  îfe  thus  reach  forms  similar  to 
those  intréduced  by  the  middle  âges  in  its  grandest  churches; 
we  can  never  dispense  with  thèse  model  profiles  belonging  to 
the  12  th  and  13  th  centurif^s  in  case  of  similar  problems,  but 
on  the  contrary  ail  the  albored  refinements,  îihich  were  sach 
favorites  in  the  late  middle  âges,  should  be  throffn  aside  as 
being  practically  worthless,  though  historically  interesting. 

Since  the  side  arches  not  only  support  the  vaults,  but  also 

keep  the  piers  apart  and  at  the  same  time  connect  tbem,  and 

are  arranged  in  connection  witb  eacb  other,  their  horizontal 

loifer  surfaces  may  receive  band-like  patterns  which  express 

this  connection.  Ail  periods  and  nations  hâve  expressed  this 
idea,  eacb  in  its  oiin  ifay. 
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Smaller  vaulted  rooms,  whoae  piers  are  connected  by  side  ar- 
ches and  which  are  coveced  by  ribbed  vaulta,  do  not  reqaire 
ïïiassive  aide  arches  unless  expoaed  to  anosual  loada;  aach  aide 
archea  may  very  well  be  treated  as  broader  ribs  in  case  of  sdi- 
all  and  lightly  loaded  vaults,  aince  they  principally  act  aa 
abatmerta  on  the  wall  surfaces  for  the  compartments  of  the  va- 
ults and  will  then  be  portions  of  a  side  arch,  so  that  the  oth- 
er  sections  may  be  obtained  from  that  of  a  Pib  by  doubling  or 
halving  its  nidth.CF'il.  172).  It  is  then  pepfectly  correct  and 
is  also  one  of  the  simplest  and  cheapest  of  décorative  expédi- 
ents to  replace  the  angles  of  the  ribs  and  side  arches  by  chaic- 
fers  or  coves,  to  increase  the  cffect  if  light  and  shadon. 

In  most  cases  if  colunns  are  connected  by  arches.  Roman  and 
Renaissance  architects  hâve  treated  thèse  arches  like  the  clas- 
aic  architrave  corresponding  to  stone  beaff  construction,  even 
forming  coffera  in  the  under  surfaces  of  thèse  arcbivolts.  The 
Roman  and  Renaissance  masters  hâve  either  committed  a  fault 
in  treating  the  arches  like  curved  beanis  of  stone,  or  our  ide- 
as  of  the  meaning  of  the  forir;  of  the  arcbivolt  are  incorrect, 
and  they  iiîust  be  correct, 

The  architrave  form  as  a  supporting  stone  beam  above  a  colon- 
nade jfas  peculiar  to  Grecian  architecture,  its  division  into 
several  horizontal  courses,  the  décoration  of  its  under  surface 
by  band-like  patterns,  expressed  the  idea  that  the  colunins  sh- 
ould  be  connected  by  a  tightly  stretched  band,  on  ^hich  a  load 
might  be  laid  without  causing  it  to  bend. 

But  the  Greeks  theuiselves  eroployed  this  architrave  fori  to 
enclose  windoîïs  and  doors,  and  even  used  it  aa  a;r  architoit  = 
at  the  aqueduct  in  Athens.  and  it  therefore  becomes  untrue, 
or  othe  associations  of  ideas  ftave  becoire  connected  with  thè- 
se forir-s;  in  this  case  the  Roman  and  Renaissance  inasters  simp- 
ly  accepted  the  forms  of  the  Creeks,  perhaps  without  understan- 
ding  the  ideas  associated  with  thèse  fornis  by  that  people.  But 
they  seem  to  hâve  differed  froit  those  »hich  we  hâve  been  accus- 
toœed  to  connect  with  the  architrave, 

The  claaaic  styles  conceived  an  opening  in  a  itall  as  irierely 
a  hole,  separated  frons  the  masonry  of  the  wall  by  a  bordering 
frame.  but  the  middle  âges  regarded  it  is  air  opening  producing 
the  appearance  by  its  simple  splays  or  recessed  steps.  a?  if 
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the  wall  had  opcned  of  its  own  accord,  laying  bare  its  interior, 
it  ia  self  évident  that  bordering  frames  are  not  iranting  in  e 
even  mediaeval  walls,  bat  are  arranged  beneatfc  the  sapporting 
3ide  arches  which  play  the  chief  part,  the  structural  eleœents 
predoDiinating  even  if  the  construction  is  not  of  the  greatest 
importance,  as  in  wheel  Windows  and  in  other  principally  déco- 
rative works,  The  Greco-Roman  architrave  is  not  only  the  band 
Connecting  the  colunins,  but  is  more  generally  the  dividing  meiE- 
ber,  which  séparâtes  the  open  interapaces  between  the  colunins 
froiii  the  frieze  and  cornice,  the  masonry  of  the  wall  from  the 
roof  cornice,  and  the  opening  in  the  wall  frons  the  masonry;  it 
acte  in  différent  ways  and  for  différent  purposes,  and  its  me- 
aning  wi|l  therefore  dépend  on  the  systen:  of  construction  emp- 
loyed.  To  divide  its  under  surface  into  coffers  would  be  oppo- 
sed  to  its  significance;  only  the  tunnel  vault  requires  to  be 
lightened  by  coffers,  but  neither  the  architrave  nor  the  arch- 
ivolt;  its  under  surface  is  adapted  to  free  ornament,  which  c 
connecta  it  to  the  points  of  support,  but  the  coffers  are  only 
appropriate  for  actual  tunnel  vaults.  The  archivolt  constructed 
on  the  Greco-Eoiran  principle  unités  very  well  with  the  mediae- 
val  vault,  30  long  as  the  development  of  the  pier  is  in  accor- 
dance  with  the  classic  principle,  i.e,,  if  the  pier  affords 
se^arate  abutments  for  the  inr.posts  of  the  arches,  so  that  ?ach 
arch  may  be  freely  developed.  Cn  the  contrary  if  the  imposts 
are  so  forired  that  the  ribs  and  aide  arches  intersect  and  int- 
erpenetrate  at  their  ends,  the  archivolt  cannot  be  developed 
throughout  its  entire  extent,  the  piera  become  true  clustered 
piers  as  in  the  beat  mediaeval  period,  and  the  archivolt  haa 
then  lost  its  significance,  and  it  is  préférable  to  treat  the 
riba  and  side  arches  iir  accordance  with  mediaeval  principles. 
The  treatment  of  the  piT,  capital,  and  iir.post  stones,  will 
afford  us  an  opportunity  to  return  to  thèse  points,  and  we  at- 
ill  hâve  to  treat  of  the  massive  arches  employed  in  bridgea. 
viaducts  and  similar  technical  designs;  still  we  shall  speak 
of  thèse  constructions  in  considering  the  connection  of  piera 
and  columns  by  entablaturea  and  archea  on  one  hand,  on  the  oth- 
er the  same  is  true  for  thèse  as  in  caae  of  tunnel  vaulta,  and 
partly  the  results  of  our  investigation  s  on  openings  in  walla. 
We  ffiust  hère  refer  to  thoae  Chaptera. 
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Elbted  vaults  as  ?rell  as  dômes  and  Roman  groin  vaalts  regai- 
re  keystones  for  structural  reasons,  and  for  whlch  what  was  p 
previously  said  is  true;  if  the  vaulta  are  li£ht,  they  need  n 
not  be  unnsceasarily  barl=>n.^f^  by  t,ti=»  k.^^y=î^op.  ■»?.,  but  if  the  re- 
quire  great  strength,  the  diagonal  ribs  must  be  constructed  as 
projecting  arches,  as  a  pointed  arch  may  be  erected  that  requi- 
res  a  spécial  load  at  its  apex.  The  keystone  supported  by  the 
ribs  is  most  appropriately  and  cbaracteristically  decorated 
by  a  suspended  flower,  a  garland  of  leavsg  and  flowers,  by  al- 
le^orical  représentations,  shields,  heads,  etc,,  and  its  width 
may  correspond  to  the  greatest  breadth  of  the  arches  at  the 
point  Jihere  the  ribs  abat  agains  It  (Pig.  173)* 

If  the  keystones  serve  to  suspend  chandeliers,  or  if  bell  or 
scaffold  ropes  pass  throagh  them,  they  must  be  perforated,  and 
their  décorations  must  be  arranged  around  the  central  opening; 
if  bells,  building  materials,  etc.,  are  to  be  hoisted  through 
them,  they  must  take  the  form  of  a  circle  of  voussoirs,  nhose 
décoration  must  be  treated  in  accordance  with  the  principles 
estâblished  in  treating  of  keystones  of  dômes. 

In  ornamental  vaults  are  found  several  kinds  of  keystones, 
subordinated  to  each  other  according  to  rank.  The  principal 
keystones,  of  which  each  vault  perhaps  has  but  one,  sbould 
possibly  be  decorated  by  sculptures,  human  heads,  etc.,  the 
inferior  keystones  by  sculptures,  Shields,  symbols,  etc.,  ?fh- 
ile  those  of  the  third  and  fourth  rank  receive  rosettes  and 
leaf  ornaitents. 

Both  the  middle  âges  and  the  Renaissance  soirietimes  treated 
keystones  as  massive  suspended  forms,  the  so-called  pendants. 
that  are  especially  appropriate  id  the  ^alls  must  be  heavily 
loaded,  iiben  they  must  seem  heavy  to  the  eye,  i-e.,  be  massi- 
vely  treated,  or  when  intended  to  receive  chandeliers,  ?ihen 
they  may  hâve  the  form  of  graceful  suspendei  chandeliers. Ez- 
aggerations  in  this  direction,  i.e.,  the  use  of  pendants  for 
purposes  merely  ornamentaland  permi^  their  use  jrhen  without 
any  meaning  nhatever,  is  one  of  the  many  errors  of  the  later 
middle  âges  and  must  be  considered  objectionable. 

As  for  the  décorative  treatment  of  the  surfaces  of  the  comp- 
artments,  we  first  hâve  to  consider  them  only  so  f»r   as  then 
are  not  plastered  and  their  construction  is  visible.  The  earli?r 
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middle  agea  alnioat  always  constracted  tbe  conipartiiients  of  vau- 
Its  of  eut  stone,  sometimes  with  unasual  diitensions,  so  that 
tbe  massive  vaults  nere   in  condition  êven  to  resist  the  injur- 
ies of  a  fire.  bat  required  correapondingly  powerfal  abutnoents 
and  flying  buttressea,  The  great  activity  in  building  during 
the  12  th  and  13  th  centuries  demanded  a  rapid  mode  of  conatr- 
ucting  buildinga,  the  vaulting  demanding  a  large  expenditure 
of  tinie  and  money,  Hence  no  attention  ivas  paid  to  the  décorat- 
ive treatment  of  the  compartments  of  the  vaults.  It  was  a  toil- 
siEoe  labor  to  prépare  the  separate  stonea,  which  jfere  not  very 
large  and  were  chiefly  placed  at  a  conaiderable  distance  froin 
the  eye  of  the  observer,  so  that  little  or  nothing  waa  done  in 
a  spécial  esthetic  treatment  of  the  separate  éléments  of  the 
vault  at  great  cost.  Neatness  and  accorate  execàtion,  a  soft 
and  yet  clear  play  of  light  and  ahade  on  the  surfaces  of  the 
vault  resulted  both  from  their  arrangement  and  the  gênerai 
plan,  remaining  during  the  entire  middle  âges  —  and  still 
remains  —  the  principal  requirements  for  a  pleasing  effect  of 
the  vaults,  which  was  forttter  heightened  by  the  bond  employed, 
and  by  the  texture  of  the  visible  surface  and  the  linea  of  its 
joints. 

Lilodern  vaulted  construction  seldom  uses  eut  stone  but  common- 
ly  brick  for  filling  the  compartmenta  of  vaults;  the  most  nat- 
ural  décorations  consist  in  the  foriration  of  a  border  and  in 
the  use  of  décorative  bonds,  the  inore  carefully  the  vaulting 
is  executed,  the  more  pleasing  sfill  be  the  effect  obtained;  t 
the  moasaic-like  joints  of  brick  masonry  hâve  an  appearance 
allied  to  that  of  textile  fabrics,  and  an  analogy  in  the  treat- 
ment of  vaults  thns  arises,  similar  to  stretcbed  and  freely  s 
suspended  tapestries,  and  to  textile  fabrics,  since  ail  space 
enclosing  masonry  recalls  the  tent  roofs,  both  by  its  structu- 
ral bond  and  by  its  external  surface,  which  were  suspended  be- 
tween  pillars  for  protection  from  light.  wind  and  weather,  ag- 
ainat  external  enemies  and  inquiaitivn  eyes. 
e.  Cloistered  vaults. 

Not  much  may  be  said  of  cloister  vaults  not  already  stated 
in  the  preceding  discussion  of  vaults;  they  are  the  converse 
of  groin  vaults  because  though  produced  by  the  intersection 
of  tunnel  vaults,  ail  tîhose  parts  are  retained  that  are  omit-fe  ed 
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in  groin  vaults.  At  the  line  of  intersection  the  bond  itself 
forme  strong  atrengtherlng  riba,  so  that  separate  stone  ribs 
are  annecessary,  a  keyatone  ia  reqaired  aa  in  domea  and  ribbed 
groin  vaults.  tbe  compartnienta  need  the  sace  treatœent  aa  in 
coiBFartirent  vaults,  and  cloister  vaults  on  polygonal  plans  ap- 
proxiœate  in  forŒ  to  dômes,  iihose  décorative  treatirent  tbey 
also  lollow. 

c.  Renaissance  Vaulta* 

Hten   the  Renaissance  did  not  directly  employ  the  Roiran  or 
mediaeval  vaults  then  usually  ornanipnted  by  painting.or  stucco 
work,  it  generally  enifloyed  low  compartment  vaults  in  combina- 
tion  with  the  so-called  Welsh  groined  vault  (^ig*  174).  îfhich 
also  offered  large  surfaces  for  painting  and  décoration  in  relief. 

3ucb  compartment  vaults,  which  were  mostly  vaulted  from  their 
angles  toward  their  centres  (?ig.  175)»  are  more  or  less  m.odi- 
fications  of  dômes  and  cloister  vaults  in  combinations  «Ith  p- 
portions  of  tunnel  vaults  and  may  be  decorated  by  the  formati- 
on of  bordera,  a  greater  priminence  of  the  ceirtre,  or  by  accen- 
ting  the  transition  from  one  form  of  vault  to  another,  in  ace- 
ordance  jrith  the  use  of  décorative  bonds;  thèse  accenting^  ïïiay 
te  produced  by  projecting  ribs,  vihich  hâve  I^SB   structural  tn- 
an  a  décorative  purpose,  whose  intersections  iray  te  enriched 
by  keyatone s  of  ail  kinds,  The  compartment  vaults  of  this  kind 
are  the  lesg  sui table  for  heavy  loads,  the  flatter  they  are, 
and  are  only  justifÉed  by  most  careful  construction  and  the 
use  of  the  best  mortar,  seldoi  remaining  unplastered,  but  are 
principally  arranged  with  a  view  to  décoration  by  painting  and 
stucco. 

To  the  Renaissance  vaults  may  be  added  fan  vaults  derived  f 
from  ornamental  groin  vaults,  and  introduced  in  the  Snglish 
late  Gothic  style,  though  in  construction  they  are  more  nearly 
allied  to  Roman  and  Renaissance  vaults* (Freymann's  Constructi- 
onslèhre).  They  are  strictly  combinations  of  annular  surfaces 
and  are  therefore  bodies  of  rotation,  whose  sections  may  te 
circular  or  otherwise,  so  arranged  that  the  interspaces  that 
exist  betïieen  their  upper  bases  are  eitber  filled  by  inverted 
domea.  segmentai  dômes,  or  lastly  by  pointed  vaults  (?ig«  177); 
if  the  half  diggonal  be  taken  as  the  radius  of  the  vault  inst- 
ead  of  the  half  distance  hetneen  supports,  the  diagonal  sections 
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of  the  vault  will  te  circles,  and  the  right  sections  are  point- 
ed  arches  with  crowns  lover  by  the  différence  between  the  balf 
diagonal  and  half  apan,  and  from  thèse  a  sharp  and  gradually 
disappeariné  intersection  line  of  convex  corvature  rises  to  t 
the  apex  of  the  vault  (?ig.  17S);  each  compartEent  of  the  vau- 
lt borne  by  one  support  is  in  plan  a  square  portion  eut  from 
an  annular  surface  of  circnlar  section,  and  thèse  surfaces 
closely  join  each  ôther  nithout  leaving  any  gaps  tetween  thein. 

Thèse  fap  vaults  hâve  soniething  very  characteristic  in  their 
external  appearance  and  viviflly  recall  the  leady  foliage  of  the 
fan  palni  uniforicly  spreading  outward  on  ail  sides,  and  they  m 
TBust  aluays  be  decorated  by  accenting  the  horizontal  lines  in 
accordance  with  the  horizontal  lines  of  the  stone  construction, 
Very  pleasing  décorative  motives  are  connected  with  the  domical 
surfaces,  used  for  filling  the  interspaces  between  the  compart- 
ments  of  the  vaults,  circular  in  plan,  and  the  arrangement  of 
seiiiicircular  diagonal  sections  leada  to  a  peculiar  treatment 
of  the  keystone.  Arches  are  unnecessary  in  fan  vaults,  being 
irostly  in  disagreemPînt  «ith  theit;  on  the  other  hand  construct- 
ions in  3tone  are  possible,  which  consist  of  9  séries  of  fan- 
like  rits  connected  together,  the  interspaces  being  filled  itith 
slabs  of  stone.  The  English  fan  vaults  of  the  middle  âges  are 
generally  based  on  this  structural  principle. 

C,  SUPPORTS  EEARINC  CEILINC3. 
I.  Columns. 
a.  General  considérations. 

In  the  course  of  our  discussions  we  bave  reached  a  point, 
which  must  strongly  attract  our  attention,  one  on  nhose  solut- 
ion more  or  less  dépends  the  soundness  of  our  teachings,  and 
which  has  busied  the  artistic  fancy  of  ail  nations  and  of  ail 
periods  in  a  peculiarly  high  degree,  the  treatment  of  columns, 
their  capitals  and  bases.  We  cannot  introduce  and  critically 
examine  ail  the  orders  of  columns  in  their  entirety,  that  the 
architectural  styles  of  the  past  croduced,  our  problem  is  hère 
only  to  seek  for  that  generally  valid  point  of  vie^,  that  rray 
lead  us  to  the  form  treatment  of  the  columnar  order. 

îhe  ceilings  required  supports  to  receive  the  load  and  trans- 
fer  its  downnard  pressure  to  the  solid  foundations!  the  exter- 
nal walls  and  the  partitions,  as  ifell  aa  the  columns  and  piers. 
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ftct  as  sach  supports.  The  load  alwaya  appears  very  massive  and 
bulky  in  comparison  witfa  the  supports,  and  the  idea  of  weight 
is  always  aasociated  with  tbat  of  bulk;  to  receive  thèse  masses, 
it  is  botb  appropriate  and  pleasing  to  enlarge  the  upper  ends 
of  the  supports;  the  load  must  hâve  a  firm  support  and  must  be 
distributed  over  a  large  area  of  the  foundation.  Hence  ail  ar- 
chitectlural  styles  characterize  by  capitals  the  end  of  the  g 
supports  receiving  the  load,  and  generally  by  bases  the  end 
transmitting  the  pressure  to  the  firir  substructure,  thèse  in- 
termediate  menibers  not  only  fulfilling  the  known  material  pur- 
poses,  but  also  characterizing  the  nature  of  the  supports. 

In  case  of  round  columns,  their  capitals  and  bases  are  chief- 
ly  transition  forins  so  as  to  change  the  circnlar  support  into 
the  square  fornis  of  the  abacus  and  the  plinth*  they  are  very 
coiEiiionly  fixed  endings  of  limiting  forics,  and  from  the  vertic- 
al position  of  the  supports  a  distinction  is  required  betîieen 
the  Above  and  the  Beneath,  as  being  ideas  of  space  having  une- 
qaal  values.  Therefore  ail  nations  hâve  compared  the  capital 
to  the  head  of  the  human  forni,  and  the  base  to  its  feet. 

The  differing  fanctions  of  the  apper  end  of  the  support,  wh- 
ich  supports  the  object  in  the  air  or  a  load,  affording  it  a 
resting  place  suited  to  its  form  and  dimensions,  forming  a  tr- 
ansition to  the  support,  were  niore  or  less  clearly  understood 
and  expressed  by  différent  nations,  as  ne   found  in  the  Chapter 
on  LiiEiting  Porms,  since  the  idea  of  supporting  souething,  of 
detaching  it  from  the  ground,  is  sometimes  placed  in  the  fore- 
ground,  sometinjes  that  of  receiving  a  burden  ard  of  resisting 
the  load,  lastly  sometinies  the  idea  of  the  crowning  of  the  up- 
per end.  As  already  stated.  the  Iowpt  end  of  the  î?upport  was 
either  not  characterized  at  ail,  a  if  tne  support  ^as  stqclt 
in  the  earth  like  a  pile,  or  it  »as  forired  like  a  cushion  or 
a  seat,  or  even  treated  like  the  forn:  of  an  aniiral  on  sfhose 
back  stood  the  coluiîn.  Fut  the  supports  themselves  were  regar- 
ded  as  unyielding  structural  members,  and  were  decorated  ty 
parallel  vertical  stripes;  in  mencory  of  their  original  purpose, 
that  of  merely  serving  to  support  a  light  tent  foof,  they  ifere 
sonetimes  represented  ar  being  >f0ur.d  wit'  tapestries. 

Thèse  gênerai  points  of  view  in  regard  to  the  formation  of 
supports  îiere  not  only  those  guiding  in  past  times,  tut  are  30 


103 
atill,  and  will  so  reirain  for  ail  future  time.  Still,  ttiey  are 
lEodified  in  détails  according  to  the  différent  nations,  and  the 
circuit  of  their  lives.  as  well  as  in  accordance  with  the  prob- 
ien: to  w^iicû  they  were  applied.  and  the  coirfclnation  of  the  sup- 
porta ifitfa  other  architectural  détails.  The  différent  functions 
of  the  colunns.ifhich  restricted  their  forirs  ifithin  certain  lim- 
ita, are  first  to  be  carefully  kept  separate  accordin£  to  the 
principle  of  subordination,  if  one  desires  to  review  the  cult- 
itude  of  différent  forma  of  coluDcns,  that  bave  arisen  in  ail 
parts  of  the  norld,  Jo  discover  ail  the  ideas  which  influenced 
the  différent  peoples  in  the  formation  of  supports  is  first  of 
ail,  entirely  impossible, 

îVhy  Sgyptian  columns  bave  their  definite  forE  and  no  other, 
cannot  be  explained,  but  only  this  may  be  discerned,  that  the 
need  clearly  existed  for  characteristically  distinguièlng  the 
upper  froffi  the  lojier  end,  that  the  leaves,  stems  and  flowers 
of  the  lotus  and  papyrus,  the  symbols  of  the  river  Nile,  îiere 
found  suitable  for  covering  the  supports  of  a  ten^  roof,  and 
that  the  çractice  of  windin^^  tapestry  about  columna  is  a  very 
ancient  costom,  The  entire  E^yctian  arcnitecture  crfatea  the 
impression  that  the  entire  buildini^  was  conceived  as  an  imi- 
tation of  the  tents  of  the  nomadic  hordes,  «hich  settled  in  v 
various  places  in  the  then  well  wooded  E^ypt,  and  stock  the 
supports  of  their  tents  in  the  sand,  and  the  naturalism  in 
the  treatment  of  the  coloring  permits  the  conjecture,  that  the 
idea  of  a  support,  whose  capital  should  express  the  confllct 
jfith  a  burden,  is  not  a  primitive  one,  but  is  that  of  holding 
up  something  and  of  crowning  the  upper  end,  as  bein|  the  head 
of  the  column,  stand  in  the  first  rank  ia  combination  «lith  the 
synibolic  ideas  not  understood  by  us.  That  the  Doric  column  bas 
an  internai  alliance  ifith  the  Egy^stian  can  scarcely  be  contest- 
ed  in  earnest,  ar  it  essentiallj  differs  only  in  the  form  of 
the  echinns  capital,  ifhere  the  idea  of  receivint  the  load  of 
the  entablature  an  a  spécial  support  like  a  coshion,  appeara 
ori£inally  to  hâve  been  expressed  by  pointed  leaves,  whose 
points  were  recnrved  downiiard.  Whether  this  was  actually  the 
idea  sihich  the  Doric  capital  was  intended  to  personify"  ,or 
another  one  unknojin  to  us,  can  never  be  decided  ;fith  absolute 
certainty.  The  forms  of  the  roif  of  leaves  with  recarved  points. 
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fûich  was  not  only  effployed  as  a  supporting  tut  also  as  a  aep- 
arating  meniber  ia  ail  Grecian  archltectsre,  and  in  imitation 
of  this  in  Roman  architecture,  to  formally  connect  to  entirely 
différent  objecta,  appearing  froir,  their  dérivation  to  be  modif- 
icatlcns  of  primitive  form  éléments,  sucfc  as  are  likewise  rep- 
pesented  in  the  leafy  cpown  of  Egyptian  capitals,  and  in  thc 
columns  of  persia  and  of  îndia,  which  remind  one  of  fringed 
spear  shafts.  Should  we  desiredto  retain  thesp  forms  of  leaf 
fcands  for  our  purposes,  it  is  not  historical  tut  practical  and 
technical  reasons  ty  which  ttieir  character  will  te  determined, 
according  as  theae  forma  correspond  to  the  convex  and  concave 
profiled  memters,  sfith  their  attracting,  repelling  or  transit- 
ion character  as  separating  and  suppopting  meirters,  as  tand  p 
pattepns  with  a  decided  prominence  of  direction,  and  as  enclo- 
sing  décorations, 

A  peculiar  form  of  capital,  which  latep  found  its  fullest  d 
development  in  the  lonic  capital,  was  intpoduced  in  western  A 
Asia;  the  form  of  a  cushion  appears  to  thi  the  motive  for  ail 
such  forms  of  capitals,  this  cushion  serving  to  raise  the  hum- 
an  fopffi  atove  the  ground,  and  which  according  to  its  horizontal 
direction  as  well  as  to  its  upi^ard  ard  downtfard  directions,  s 
supporting  the  entablature  ,  sometimes  assumes  the  form  of  a 
stool,  a  ScUddle  or  a  !?ofs.  If  the  original  idea  of  support  ^is 
originally  identical  with  that  of  building  up  something  (.fhjch 
it  appears  was  already  expressed  in  the  «rord  Easileos,  king, 
fhich  is  fpom  Basis,  a  support,  and  Laios,  a  stone  slat,  thepe- 
fore  meaning  "standing  on  the  stone";,  raised  above  the  otheps, 
elevated),  the  idea  of  gep.epally  employing  the  seat  that  supp- 
orted  the  favoped  person,  as  a  supforting  architectural  form, 
fas  thoroughly  aptiatic,  and  one  might  go  farthep  and  conject- 
ure that  it  was  a  people  in  the  habit  of  piding,  by  ithoffi  this 
idea  was  expressedl  ??hile  those  unaccustomed  to  th«  hopse,  em- 
ploy<*d  tre  stone  slab  or  atacus  as  a  beaping  iremter  of  the  cap- 
ital. Thus  we  may  also  aee  in  the  représentations  of  vases  the 
lonic  capital  with  a  broad  base  directly  employed  as  the  seat 
of  a  figupe,  just  as  the  fopm  of  the  Dopic  capital  was  used 
in  funepapy  monuments  to  support  a  figure,  palm  or  acroteria. 

However  the  fopm  of  the  îoniè  capital  may  hâve  opiginated, 
its  mode  of  opigin,  as  well  as  that  of  the  Copic  capital,  has 
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its  mode  of  ori£in,  as  well  as  that  of  the  Doric  capital,  has 
no  significance  for  our  architecture,  aince  the  circle  of  ide- 
a3  of  the  ancient  vases  lies  wholly  outside  the  liirits  of  buir- 
an  ideas  in  gênerai,  therefore  of  those  generally  valid, 

The  motive  of  the  capital  with  two  différent  forirs  of  sides, 
^hich  reached  its  hi£hest  forn  in  the  lonic  capital,  will  al- 
ways  reniain  indispensable  to  the  architect,  thenever  b*vo  dir- 
ections are  to  te  made  decidedly  proainent  in  the  horizontal 
plane;  in  sach  cases  mediaeval  architecture  did  not  exclude  t 
the  tuo-sided  capital.  Put  if  one  desires  to  employ  the  lonic 
capital  as  the  angle  coluinn  of  a  building  with  porticos,  which 
is  not  in  accordance  with  its  nature,  he  ttust  seek  a  happier 
solution,  than  that  found  by  the  graeks  for  similar  buildings. 
as  in  case  of  the  teniple  of  Nike  Apteros, 

We  can  only  designate  such  unskilful  expédients  as  objection- 
able  errors,  as  well  as  those  for  which  the  EoiTians  hâve  been 
so  rtiuch  blamed,  and  which  hâve  been  so  thoughtlessly  imitated 
in  our  niodern  era,  that  are  scarcely  better  than  the  aberrati- 
ons in  architectural  forits  permitted  Jjy  the  late  Çothic  and 
the  late  Renaissance, 

As  in  tne  older  Egyptian  capital,  the  echinus  of  the  Loric 
capital  is  nierely  an  undeveloped  bell;  with  it  is  allied  the 
Corinthian,  "^'ust  as  the  Egyptian  bell  capital  i   to  the  latter; 
only  the  bell  capital  of  the  Egyptians  is  fully  developed  on 
ail  sides,  since  it  has  no  proper  abacus,  the  Corinthian  sup- 
ports the  form  of  the  abacus  and  is  allied  to  this  by  its  squ- 
are plan  (also  if  triangular  or  polygonal),  since  tfce  most  ful- 
ly developed  scrolls  and  leaves  support  the  angles  of  the  aba- 
cus, Two  principal  forrrs  of  flowers,  the  rosette  and  the  palin, 
as  well  as  the  half  developed  buds,  fill  the  intervais  between 
leaves  and  stems,  and  forn:  the  terminal  and  dividing  farts  of 
the  stronger  branches,  while  the  sicaller  brarches  are  dispers- 
ed  in  a  free  play  of  lines.  The  Corinthian  capital  is  no  long- 
er, like  the  Egyptian  bell  capital,  a  claster  of  siniilar  flow- 
ers and  leaves  bonnd  together,  but  plant  forirs  grow  up  around 
the  bell  in  a  marner,  which  betrays  the  tborough  study  of  nat- 
ure by  the  Creek  uculptor;  if  the  bell  is  largely  visible  as 
in  the  capital  of  the  Tower  of  ^Vinds,  it  is  closely  covered  by 
a  row  of  applied  leaves,  just  as  a  shirt  covers  the  body,  or 
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the  corolla  of  a  flower  conceals  the  stamens,  A  second  row  of 
leavea  covers  tbe  loifer  ends  of  the  first;  if  one  rof  is  comp- 
oaed  of  leaves  with  smboth  edges  like  ttoe  inner  poji  of  the 
capital  of  the  Tower  of  Winds,  or  the  outer  row  of  the  yoname- 
nt  of  tysicrates,  aa  a  contrast  to  thèse  the  leaves  of  the  sec- 
ond pow  are  deeply  serrate  and  hâve  deep  incisions  or  leaf  eyes, 
such  as  are  not  only  found  on  the  acanthus  bat  on  many  composi- 
tae  (Onorpodon),  for  example  the  thistle,  poppy  and  many  umfcel- 
liferae  (Heraclenm)  etc.  It  is  very  generally  the  case  that  no 
spécial  plant  form  is  imitated  in  the  Corinthian  capital,  but 
it  bo^TPows  spécial  and  chapacteristic  papts  from  the  plant  wor- 
Id,  develops  thèse  in  accordance  with  the  same  laws  of  growth, 
as  those  of  actual  plants,  and  thus  cpeates  an  idéal  flora,  w 
whose  foliage  seeks  those  parts  of  the  capital,  which  are  geo- 
metPically  most  iirportant,  the  ends  of  whosf  leaves  and  bpanch- 
ee  pecupve  in  fpee  groiith,  or  roll  up  nndep  the  abacus,  and  w 
whose  floFiePS  appear  to  stpive  fop  light  jost  as  flowers  do  in 
nature.  Ail  the  sepaptte  parts  of  the  corapleted  ^pecian  CoPin- 
thian  capital  stand  in  the  best  relation  to  each  other,  but 
the  RoŒan  fipst  ossified  and  became  as  if  cast  in  a  nould  , 
natuPistically  sirelléd  and  yet  dpy  (Acantfcus  leaves  are  never 
naturally  tpe«ited  in  the  Cpecian  capital,  this  being  far  fpoiri 
the  Creeks,  »ho  only  eiiployed  tne  typica]  and  rot  ths  spécifie 
of  plants  in  opnarrient.  Tjte   only  natural  acanthus  knnwr  to  ir.p 
is  found  in  an  early  Cothic  keystonp  in  Regenaturg). 

The  iiotive  of  the  Corinthian  capital  has  become  so  indispen- 
sable in  architectupe,  that  the  rriddle  âges  not  only  uaed  it 
sometiiTies»  but  also  even  so  beautifully  developed  it,  that  iu 
30ir.e  examples  it  equals  the  Gpeciau  capital.  (Corinthian  capi- 
tala  from  Arles;  Schnaase.  ÎV,  490;  froir.  Vezelay;  Viollet-le- 
Duc,  Dict.  Rais.  II,  503;  ^roir  3.  J^aéelaine  at  Chateaudun; 
the  sane;  Entpetiens,  I,  ^ig.  24). 

',1e   may  almost  say  of  the  Fonian  capitals,  that  nhatever  in  t 
them  is  good  is  not  new,  and  whatevep  is  rew  is  not  good.  Th^ 
changes  itade  in  Cpecian  architecture  by  the  Rouans  wepe  with- 
out  any  peference  to  the  original  ireaning  of  the  fopms,  with 
the  exception  of  a  conception  entirely  external,  chiefly  on 
practical  gpounds.  The  Copie  capital  is  almost  the  only  one 
in  4hose  transformation  an  iirppoveirient  is  discepned,  it  has 
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indeed  become  one  entirely  distinct  fror  the  Crecian,  and  has 
cast  off  many  peculiarities  of  the  latter,  therety  gainin^in 
usafcility,  especially  in  tuildings  composed  of  several  stories, 
fbere  the  différent  orders  of  columns  are  arranged  atove  each 
otber. 

The  so-called  Roinan  pomposite  order.  which  was  developed  by 
coffitining  forins  from  lonlc  and  Corinthian  capitals  for  the 
sake  of  buildings  in  several  stories  and  to  enrich  the  repert- 
or»  of  forma;  may  be  Justly  cast  into  the  historical  discard 
and  the  gracefully  decorated  Corinthian  capitals  of  the  early 
Renaissance  be  employed  in  ita';place,  Jihich  vary  the  naotive  of 
the  Corinthian  capital  with  a  free  play  of  form.  The  Tuscan 
order  which  the  Florentines  of  the  15  th  end  16  th  centuries 
preferred  to  employ  frorr  local  prédilections,  since  they  held 
it  to  be  an  invention  of  the  ancient  Tuscans,  the  Struscans, 
according  to  the  statements  of  Vitravius,  as  well  as  for  prac- 
tical  reasonsbecause  as  the  simplest  order,  it  corresponded 
well  fith  rusticated  architetture,  has  its  Justification  as  a 
kind  of  simpliÉied  Doric  order,  or  as  being  the  lowest  form 
of  a  coHîplete  order  in  the  classic  ^ense,  if  we  iray  so  speak, 
tfcough  skeptical  abou  this.  although  opposed  to  ail  the  pre- 
cepts  transicirted  by  Vitruvias  and  dutifully  obeyed  by  the 
Renaissance,  and  we  ifould  not  eaploy  it  merely  because  the  an- 
cients  had  done  so,  savp  only  in  case  it  suited  our  design  on 
grounds  of  appropriateness  and  esthetic  propriety.  The  rigid 
rules  of  Vitruvius  and  the  whole  hocuspocus  of   antique  archi- 
tectural fornis,  not  only  irodules  and  parts,  but  also  triglyphs 
and  nietopss,  viae  and  drops,  icutules  and  dentils,  egg-and-dart 
îiiouldings-and  cynatiunos,  etc.,  belong  in  the  historical  discard, 
as  aoon  as  they  no  longer  ^ulfil  any  real  purpose,  and  their 
original  aense  is  irostly  unknown  to  us  or  does  not  correspond 
to  our  circle  of  ideas,  and  has  no  binding  force  for  us. 

Thus  on  the  ore  hand  we  hâve  saved  sufficlent  of  the  classic 
columnar  orders  to  no^  ignore  theE  or  be  coupelled  to  cast  their, 
entirely  overboard,  but  on  the  other  hand  hâve  sought  to  free 
ourselves  froŒ  their  traditional  constraints. 

Ao  need  hère  exists  for  troubling  ourselves  about  the  merely 
historically  important  form  wares  of  the  treatment  of  the  ear- 
ly Christian,  Pyzantine  and  î/ohair.iredan  capitals;  only  mediaetal 
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arcliitectare  can  show  new  ideas  in  this  direction,  which  are 
valueless  to  us.  As  stated  in  the  Chapter  on  Transition  Porms, 
it  has  preferred  to  accent  the  capitals,  and  the  entire  treat- 
lïient  of  the  capital  as  in  the  Corinthian  preferatly  consists 
in  décorative  coverings  of  bell  forirs,  in  carvin£  lo»?  reliefs 
or  convex  transition  fornis  like  the  cushion  capital  of  the  Ro- 
itanesque  style,  in  a  combination  of  both,  a  favorite  feature 
of  the  Romanesque  style,  lastly  durin^  the  late  Cothic  in  tran- 
sition forms  of  ail  kinds,  in  which  the  change  froE  the  round 
coluirn  to  the  square  or  polygonal  abacus  does  not  occur  by  a 
re^ular  curve,  but  by  céans  of  varioas  changes  of  section  and 
modes  of  corbelling,  forins  both  piquant  and  pleasing,  îihich 
are  especially  Justifiable  when  the  pcrpose  Œust  be  falfilled 
by  the  simplest  means,  as  in  buildings  for  ordinary  purposes, 
in  iron  architecture,  etc. 

'«luch  Œay  be  learned  frono  the  study  of  the  early  Cothic  bell 
capital,  nhich  is  of  valie  for  the  treatment  of  capitals  in 
gênerai,  and  equally  so  whether  the  foliage  appmxiir.ates  the 
acanthus  leaf  forsis  or  those  of  our  northern  flora. 

Ihis  first  complètes  the  division  of  the  masses,  most  sui ta- 
bla for  jforking  out  the  capital  from  the  rough  block,  the  dev- 
elopment  of  many  peculiarities  in  the  foliage  itself,  based  on 
a  very  careful  observation  of  nature,  the  treatment  of  the  bell. 
to  *hich  the  foliage  is  applied,  and  its  connection  *ith  the 
abacus.  The  mediaeval  capital  is  most  completely  adapted  to  v 
vaulted  construction  in  many  respects,  and  the  mode  of  its  for- 
mation is  better  suited  to  tne  clustered  pier  tjiat  other  forms 
of  capital,  and  which  is  required  to  developed  vaulted  constr- 
uction, while  the  antique  forms  of  capitals  correspond  to  the 
column  as  an  individual  thing,  which  by  its  nature  can  never 
be  halved  or  quartered  so  as  to  be  pleasing.  Whenever  the  Ren- 
aissance masters  hâve  halved  or  quartered  capitals  or  columns, 
by  one-sided  consistency  or  awkwardness  or  poverty  of  ideas, 
or  even  treated  in  the  same  way  their  substitutes.  the  caryat- 
ids,  as  in  the  late  Renaissance,  only  monsters  hâve  resul.ted. 
the  imitation  of  the.se  forming  one  of  the  many  monstrosities 
of  our  modem  architecture. 

The  principal  gain  that  we  owe  to  the  early  Cothic  in  regard 
to  the  treatment  of  the  capital  consists  in  thereby  being  taught 
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to  itake  tbe  proportions  of  height  and  projection  of  the  capital 
entirely  independent  of  the  diameter  of  the  coluŒn,  and  to  pla- 
ce the  vaults  in  harmony  witb  the  mass  of  the  pier  and  with  t 
their  loada,  The  proportions  of  classic  coloicns  harmonize  so 
perfectly  ifith  their  entablatares,  that  essential  variations 
therefrom  are  impossible  yrithout  injury  to  the  determinate 
cfaaracter  of  the  entire  order. 

.îhere  the  height  is  fixed  by  tbe  hapmony  of  the  entire  arch- 
itecture, it  is  not  possible  to  firmly  adhère  to  the  proporti- 
ons of  the  classic  orders  without  havin£  recourse  to  the  expé- 
dient of  placing  them  on  pedestala,  or  of  being  troubled  by 
inconveniences  of  every  kind,  Only  within  the  liiits  of  the 
same  architectural  problewa,  ifhich  ifere  présentée  to  the  clas- 
sic architect,  can  the  proportions  of  its  orders  be  strictly 
retained,  and  tbe  Renaissance  masters  hâve  very  often  found 
theniselves  embarrassed  in  cburch  architecture,  not  bein£  able 
to  free  theicselves  from  the  constraint  of  the  antique,  but  be- 
ing  compelled  to  arrange  the  plan  to  suit  the  arrangensent  of 
th3  colunins,  instead  of  the  converse.  In  such  case?  one  can  o 
only  consult  noediaeval  architecture,  to  îfbich  the  constraint 
of  tradition  was  unknown,  but  which  deteririned  tbe  propostions 
in  accordance  with  the  probien;  presented  for  solution,  îiith 
an  artistic  feeling  as  sound  as  that  of  the  Creeks. 

Ihe  classic  styles  almost  always  striped  tbe  shaft  of  the 
column  ïiith  flûtes,  which  enhanced  the  iiï;pression  of  the  rigi- 
dity  and  résistance  of  the  coluinn.  Thèse  flûtes  were  replaced 
by  gilded  stripes  in  case  of  colunins  coirposed  of  the  nobler 
kinds  of  stone.  those  of  métal  or  those  placed  in  the  interiors 
of  apartïïients;  from  an  esthetic  point  of  view  it  is  very  disad- 
vantageous  to  leave  large  and  massive  colunns  îfithout  flûtes, 
since  they  appear  rather  heavy,  tbougn  on  ^.be  contrary  this  ia 
iiell  saited  to  sirall  and  slender  coluir.ns.  According  to  classic 
ideas  coluir.ns  always  require  to  be  diminished  upward,  both  when 
standing  free  and  when  connected  with  eacb  other. 

An  enlargement  of  the  sbaft  is  Justifiable,  as  stated  ir  the 
Cbapter  of  Tectonics  on  the  ForiiiS  of  uniforir,  Résistance  to  Fr- 
essure, if  its  own  wei£bt  ard  iip  résistance  to  crusbing  must 
be  considered;  in  the  first  case  its  lower  diameter  should'  be 
greatest;  in  tbe  second  the  enlargement  should  be  itore  nearly 
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at  the  niddle  of  the  sbaft, 

lue   massive  Doric  colanins  were  formed  accordini',  to  the  first 
pnnciple  aa  previousiy  stated,  but  very  tall  Corinthian  colu- 
mns  uaaally  accord  jfith  the  second.  If  wery  ahort  and  thick 
columna  are  eir.ployed  to  support  massive  vaults,  whose  ribs  ex- 
ert  thrusts  in  inany  directions,  a  considérable  enlargeitent  of 
the  column  appears  préférable  to  none  at  ail.  An  enjârgement 
is  peculiarly  justifiable  and  désirable  in  case  of  thin  metal- 
lic  colunins  exposed  to  crashing;  on  the  other  hand  it  is  non- 
sense  to  enlarge  columns  that  do  not  stand  free  but  are  ^roaped, 
as  done  in  tbe  late  Renaissance  and  sometimes  imitated  throagh 
modem  povepty  of  ideas.  Enlarged  pilasters  do  not  belong  in 
the  historical  discard,  but  in  the  iruseuic  of  human  nonsense, 
that  requires  to  be  still  more  roomy  than  the  former.  To  this 
muséum  ne  shall  likewise  hâve  to  relegate  one  of  tbe  most  fav- 
orite blunders,  that  of  rusticated  columns,  where  separate  dr 
drums  are  treated  as  rustacated  blocks,  fhile  their  capitals 
and  bases  are  fully  developed.  This  nonsense,  a  favorite  idea 
in  even  the  best  era  of  the  Renaissance,  is  modified  in  vario- 
U3  #ay8;either  ail  the  drums  of  the  half  columns  are  rusticated, 
/ihen  they  appear  as  if  incrusted  ;fith  the  de.posits  from  a  hot 
spring,  or  rusticated  square  blocks  alternate  with  circular  d 
drums,  as  if  the  money  had  been  spent  in  preparing  the  former, 
or  the  drums  are  ail  cylindrical,  half  of  them  retaining  their 
raatication  so  as  to  interrupt  the  flûtes  of  tbe  column,  appe- 
aring  like  rough  bands  placed  around  the  column.  No  uncorrupt- 
ed  artistic  feeling  îiill  deny  tnat  the  Renaissance  masters  in 
tbe  south  as  well  as  in  the  nortb  well  understood  ho»  to  pro- 
duce a  magnificent  effect  fith  the  means  chosen  by  them,  and 
to  obtain  good  proportions  of  détails  and  of  the  ifhole,  which 
»ill  aljiaya  continue  to  be  marvellous;  but  since  one  may  patch 
Uî5  a  poem  from  pompous  phrases  Jihich  remains  nonsense,  though 
pleasing  to  the  ear.  tbe  ^orth  of  architecture  lies  not  merely 
in  its  pleasing  effect,  but  also  mainly  in  the  cboice  of  means, 
ittb  ,tbe  uae^  of  motives  for  deterrrinate  purposes,  and  it  must 
always  be  considered  as  teing  a  complète  wayt  of  architectural 
meaning,  to  combine  architectural  motives  entirely  at  pleasure. 

The  sbaft  of  the  column  alnays  remains  a  unity,  and  can  nev- 
er  be  regarded  as  being  a  unified  connection  of  the  manifold 
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at  the  niddle  of  the  shaft. 

lue  massive  Doric  coluinns  were  formed  accordin^  to  the  first 
fnnciple  as  previousiy  stated.  but  very  tall  Corinthian  colu- 
îTins  usually  accord  nith   the  second.  If  wery  3hort  and  thick 
colutrna  are  eiiployed  to  support  massive  vaults,  nihose  ribs  ex- 
ert  thrusts  in  many  directions,  a  considérable  enlargenient  of 
tûe  column  appears  préférable  to  nore  at  ail.  Ar  enjftrgenient 
ia  peculiarly  justifiable  and  désirable  in  case  of  thin  metal- 
lic  coluinns  exposed  to  crashing;  on  the  other  hand  it  is  non- 
senee  to  enlarge  colamns  that  do  not  stand  free  bat  are  ^roaped, 
as  done  in  the  late  Renaissance  and  aoir.etin;e3  imitated  throngh 
modem  poverty  of  ideas.  Snlarged  pilasters  do  not  belon^  in 
the  historical  discard,  but  in  the  iruseuit  of  human  nonsense, 
that  requires  to  be  still  more  rooiny  than  the  former.  To  this 
muséum  ne   shall  likewise  havc  to  relegate  one  of  the  most  fav- 
orite blunders,  that  of  rusticated  columns,  where  geparate  dr 
drums  are  treated  as  rustacated  blocks,  îihile  their  capitals 
and  bases  are  fully  developed.  This  nonsense,  a  favorite  idea 
in  even  the  best  era  of  the  Renaissance,  is  modified  in  vario- 
U3  #a7s;either  ail  the  drums  of  the  half  columns  are  rusticated, 
fhen  they  appear  as  if  incrusted  witt\   the  deposits  from  a  hot 
sprin£,  or  rusticated  square  blocks  alternate  with  circular  d 
drums,  as  if  the  money  had  been  spent  in  preparing  the  former, 
or  the  drums  are  ail  cylindrical,  half  of  them  retaining  their 
ruatication  so  as  to  interrupt  the  flûtes  of  the  column,  appe- 
arin£  like  rough  bands  placed  around  the  column.  No  uncorrapt- 
ed  artistic  feeling  nill  deny  tnat  the  Renaissance  masters  in 
the  south  as  well  as  in  the  north  well  understood  ho»  to  pro- 
duce a  magnificent  effect  i^ith  the  means  chosen  by  them,  and 
to  obtain  good  proportions  of  détails  and  of  the  ^hole.  îfhich 
Kill  aljfaya  continue  to  be  marvellous;  but  since  one  may  patch 
Ufi  a  poem  from  pompous  phrases  yihich  remains  nonsense,  though 
pleasin£  to  the  ear,  the  ^orth  of  architecture  lies  not  merely 
in  its  ^leasing  effect,  but  also  n^ainly  In  the  choice  of  means, 
ïtfch.the  use,  of  motives  for  deterrrinate  purposes,  and  it  must 
ali^ays  be  considered  33  teing  a  complète  wayt  of  architectural 
meaning,  to  combine  architectural  motives  entirely  at,  pleaaure. 

The  shaft  of  the  column  aliiays  remains  a  unity,  and  can  nev- 
er  be  regarded  as  bein|  a  unified  connection  of  the  manifold 
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like  masonry;  it  icay  indeed  be  hun£  or  ifould  witfc  tapestry  ap 
ïïiasonry  may  likewise  be  movered,  and  in  this  ira^j  ail  décorati- 
ve coveriné  of  the  column  by  painting  or  reliefs  is  juatified; 
the  ahaft  of  the  colunin  shoald  be  divided  into  a  lesser  lower 
portion  and  a  higher  apper  part  by  an  intennediate  member,  ei- 
tfaer  as  in  colonnades  to  avoid  injuries  to  the  flûtes  from  the 
passage  of  œen,  the  lower  part  of  the  shaft  is  left  plain  or 
an  annular  band  is  Interposed,  projecting  beyond  the  louer  part 
of  the  shaft,  to  make  the  lower  third  of  the  coluŒn  appear  tjj- 
icker.  or  lastly  to  sharply  separate  the  plain  or  decorated 
lower  portion  from  the  fluted  upp^r  part.  Put  to  treat  a  coluirn 
as  if  composcd  of  courses  of  stones  is  in  coicplete  opposition 
to  a  true  artistic  conception,  which  always  considéra  the  col- 
umn as  a  unity,  indeed  ccirposed  of  farts  like  the  huïïian  forin, 
but  not  produced  by  the  combination  of  unltlas. 

If  ne   désire  to  increase  the  thickness  of  the  î»a]l  by  rect- 
annular  or  semicircular  projections,  %  probleF.  very  frequeptly 
atteirpted  in  f^he  late  Eenaissance,  and  the  treafcirent  is  to  cor- 
respond to  the  construction  of  the  if  ail,  every  réminiscence  of 
the  classic  coluirn  is  to  be  wholly  cast  aside,  and  a  treatment 
of  the  capital  is  Justifiable  only  in  the  senpe  o^  being  a  ter- 
TTination  to  thèse  projections  fronî  the  wall. 

?inally,  to  treat  the  columns  as  twisted  eleirents  is  always 
objectior^able  in  architecture,  only  justifiable  and  possessinf, 
a  Œeaning  in  art  industry  as  iiell  as  in  purely  ornamental  works, 
in  «hich  the  suprême  principle  of  weight  passes  into  the  back- 
ground.  On  the  other  hand  the  fluting  of  the  colnjcn  loses  its 
purpose  and  ireaning  in  ail  works  of  the  minor  arts,  to  îihich 
also  belong  the  shrines  or  cases  with  décorative  and  syiKbolic 
Tisaning,  ir.entionsd  in  the  Chapter  of  Tectonic?  on  Proportions, 
whose  principal  type?  retain  the  forns  of  actual  buildings. 

The  motivs  of  screw-like  twisted  fortr.s  corresponds  ,  as  ne 
3aw  in  TectonicF  in  regard  to  relative  fornis,  to  ail  conibinat- 
ions  of  tierods  in  opposition  to  parts  subject  to  crusbing.  as 
well  as  to  constructions  of  holloif  tubes,  wbich  are  partly  per- 
forated  and  partly  entire,  and  employed  for  the  most  diverse 
purposes, 

There  still  remains  a  word  to  be  said  in  référence  to  carya- 
tida,  atlantes,  hermes  figures,  ard  whatever  else  remains  in 
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tbe  service  of  arcbitectare,  froir  fhe  iriore  or  less  thoa^litful 
iforks  of  classic  sculpture,  as  well  as  of  the  irediaeval  figure 
colunins,  etc. 

Whoever  uncritically  admires  everything  doae  by  the  Greeks, 
and  wonders  at  it  purely  because  it  was  invented  by  them,  will 
denounce  as  a  heresy  the  irere  question,  pihether  the  fairous  car- 
yatide porch  of  the  Erechteum  at  Athens  is  altogether  beautiful. 
Perhaps  I  may  not  be  the  only  one,  jiho  would  hold  it  to  be  a 
Barocco  idea  however  beautiful  the  coluirns,  if  it  bad  no  synib- 
olical  iteaning,  and  who  would  feel  uypleasantly  the  exécrable 
disproportion  between  it  and  the  architectur»»»  There  is  not 
irerely  a  ifint  of  baririony  between  the  animated  fi£ure8  in  cont- 
rast  with  the  stiff  architecture  that  they  support,  but  still 
Tcore  in  the  proportion  of  the  supportin£  ir.asses  to  that  supp- 
orted.  Had  the  niiddle  âges  ever  perroitted  a  canopy  to  be  sim- 
ilarly  supported  by  statues  of  Christ  and  the  twelve  apostles, 
•fhat  a  claiTior  ifould  hâve  been  raised  over  such  bad  taste.  But 
if  *e  désire  to  retain  the  idea  and  to  regard  it  as  original, 
for  the  Greeks  to  employ  figures  as  architectural  rreirbers,  we 
irust  still  regard  this  freak  as  an  exception,  which  acqaires 
no  higher  value  by  répétition;  besides  ife  should  not  forget 
that  caryatids  and  at  lantes  were  used  as  if  pet  in  the  pill- 
ory  or  in  an  even  more  debased  sensé,  and  in  this  is  clearly 
indicated  the  limit  of  the  peririssible,  in  the  introduction  of 
human  figures  as  architectural  irembers;  differently  froni  free 
sculpture  not  in  tne  service  of  architecture,  a  harnionic  union 
of  the  plastic  arts  irust  be  represented  in  connection  with  pa- 
inting  and  architecture,  and  the  use  of  the  hunan  form  as  a 
caricature  is  indeed  Justi-^ied  as  a  substitute  for  architectu- 
ral ïïieEbers  if  boldly  treated;  but  the  contradiction  betveen 
ths  movement  of  huiran  or  aniiral  forir.s  and  th^.  rigid  arcnltect- 
nral  structure  can  never  te  wholly  effaced,  if  thèse  are  arr- 
anged  in  any  sensé  other  than  that  of  ceing  a  décoration  of 
the  architecture.  Figure  décoration  of  ail  kinc?  i?.   ''out;+è?5?s 
not  only  appropriate  in  architecture,  bat  ever  désirable  as  be- 
ing  the  highest  ir^eans  of  ornamentation;  but  it  shoald  not  rep- 
lace architectural  détail?.  On  the  other  hard  tnese  considéra- 
tions entirely  disappear  ir  the  irinor  arts,  for  the  fr^quently 
stated  reason  that  the  principle  of  weight  is  rot  there  predoir- 
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prédominant,  îihich  causes  in  the  greater  arts  and  in  construct- 
ion tbe  appearance  of  ri^idity  of  construction. 

Tfae  Renaissance  architects  protafcly  .lere  only  acquainted  with 
caryatids  and  atlantes  through  Vitruvius,  and  they  created  mir- 
acles in  architecture  without  the  aid  of  thèse  extrême  artistic 
expédients;  on  the  contrary  our  era  déluges  us  »fitb  figures  of 
shset  métal  and  plaster  of  paris,  most  of  îffcich  hâve  neither 
beâuty,  sensé  or  meaning.  Thèse  classic  héros  and  demigods  are 
not  to  te  condettned,  but  should  be  relegated  to  the  only  place 
to  <»hich  they  are  suited,.the  realm  of  purely  décorative  art, 
the  interiors  of  apartments,  for  humoupous  purposes,  and  lastly 
to  the  ffiinor  arts. 

As  ife  may  hâve  seen,  the  base  of  the  colnmn  nas  considered  a 
base  stone,  a  cushion  or  a  seat,  to  distribute  the  pressure  of 
the  column  ant  its  load  over  as  large  an  area  of  the  foundation 
as  possible.  Scarcely  any  other  architectural  forin  has  become 
30  firmly  naturalized  and  found  such  ifide  acceptance  as  the 
Attic-Ionic  base  (Fig.  179)»  it  has  always  been  employed  since 
the  ffiost  flourishing  Creek  period  until  our  era,  althougb  with 
raany  modifications,  and  the  same  décorative  motive  recurs  in 
every  style,  that  of  treating  its  convex  torus  as  a  soft  and 
yielding  cushion,  a  ron   of  leaves  ôr  a  tfisted  rope,  which  ap- 
pears  to  retain  the  foot  of  the  colun.n  in  place.  The  scotia  t 
thât  séparâtes  the  t-vo  tori,  if  properly  ornamented,  is  prefer- 
ably  ornamented  by  a  ro^  of  slender  leaves. 

In  the  preceding  we  bave  briefly  considered  the  treatment  of 
the  column  according  to  the  ideas  of  différent  n'étions, and  in 
accordance  with  the  problems  to  ??hich  it  waB  applied.  as  nfell 
as  itg  connection  with  other  architectural  members.  le  bave  to 
return  to  the  point  last  named,âs  supplementary ,  before  taking 
up  the  différent  kindg  of  columna.  The  probleir?  for  wbich  co]- 
umns  are  eroployed  are  generally  worka  of  architecture,  art  in- 
dustry  or  the  minor  artS;  the  first  requires  the  function  of 
support  to  be  strongly  expressed,  but  in  the  two  last  this  re- 
cèdes behind  other  functions.  The  classic  styles  introduced 
in  their  orders  not  only  différent  style  tendencies  but  also 
tones,  80  to  speak,  ifhich  correspond  to  tfce  character  of  a 
particular  building  as  itell  as  to  its  différent  stories,  to 
that  of  manly  strength  and  dignity  in  the  Coric  style,  that 
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of  £race  and  serenity  m  the  lonic,  and  of  ira^nificence  ir  the 
Corinthian. 

In  accordance  with  thèse  tonea  the  function  of  support  is 
ocore  or  leas  strongly  expressed  in  différent  kinds  of  columns, 
so  that  the  character  of  the  treatirent  of  the  gênerai  icass  of 
a  building  passes  froiri  the  grave  to  the  graceful  and  then  to 
the  rich.  The  conception  that  the  column  is  to  support  or  ele- 
"\ate  an  otject.  the  function  of  bearing  tt^en  receding  into  the 
tâckground,  is  most  strongly  expressed  in  the  classic  mefforial 
coluicns  and  in  the  poifs  of  coluŒns  placed  before  façades  by  the 
Roman  and  Renaissance  architects,  and  ^hich  if  ère  crowned  by  s 
statues,  so  that  one  might  well  say  of  thèse  columns  that  they 
bore  nothing;  but  to  cast  theic  aside  for  that  reason  would  be 
to  overlook  one  of  their  ir:ost  important  functions,  and  to  for- 
get  that  a  large  number  of  Crecian  ireniorial  coluirns  ifould  no 
less  be  condemned,  than  niany  works  of  Rorcan  and  Renaissance, 

Mémorial  coluirns  would  likewise  hâve  a  freer  range  of  form 
for  the  reason  that  being  monuments,  the  function  of  bearing 
falls  into  the  background,  and  since  the  possibility  of  ascen- 
dlag  to  the  top  of  the  capital  by  a  winding  stair-.fay  becomes 
a  principal  aim,  in  a   secona  degree  a  spiral  arrangement  of 
such  a  coluïïin  inould  rot  only  be  sensible  but  indeed  becomes 
re^uisite,  as  a  ground  motive  of  the  manifold  structural  and 
décorative  compositions  that  may  fce  derived  from  it.  The  idea 
of  a  mémorial  column  iray  thos  be  developed  from  thp  simple 
fuaereal  monument  to  the  formai  toifer  through  an  irexhausti  ^le 
séries  of  possible  solutions. 

A'e  shall  treat  of  the  column  in  connection  -^ith  other  archi- 
tectural détails  in  the  Chapter  discussing  the  arrangements  of 
columns  and  piers  in  coirbination  )»ith  ertablatures  and  vaalts. 
b.  Columns  in  détail. 

In  re£ard  to  th:  treatment  of  the  separate  parts  of  columns, 
especially  of  cspjtals  and  forms  of  shafts  and  bases,  reflect- 
ions  of  many  kinds  may  be  made  on  the  hypothesis  that  the  clas- 
sic orders  are  not  accepted  as  something  consecrated  by  tradi- 
tion and  fithout  criticism  as  we  once  did,  but  that  the  entire 
progress  of  architecture  aiwce  the  classic  feriod,  as  «ell  as 
that  due  to  the  middle  âges  and  the  Renaissance  fce  taken  as 
the  starting  point  or  basis  of  thèse  considérations. 


120 
oc.  Forir.  of  the  capital. 

The  most  primitive  treatment  of  the  capital  of  the  oldest  s 
styles  already  divided  the  capital  into  three  parts,  the  bell, 
ty  4hich  îie  understand  in  gênerai  the  concave  or  convex  princ- 
ipal portion  of  the  capital,  wnether  in  the  form  of  the  Eoric 
echinus  or  the  Corinthian  bell,  the  necking  and  the  afcacus. 
The  principal  portion  of  the  Coric  capital  (Fi£.  130)  consista 
of  the  strongly  projecting  echinus,  which  îfell  estatlished  nair.e 
■fie   retain  as  a  distinction  fron'  other  cyiras,  and  this  échinas 
is  separated  from  the  shaft  of  the  column  ty  several  annulets. 
or  rather  tbe  row  of  leaves  painted  on  the  echinus,  and  îihich 
only  form  a  continuation  of  the  flûtes  as  it  itère,  and  is  clo- 
sely  encircled  by  thèse  annulets  at  its  beginning  like  a  collar, 
(Fôtticher  has  made  the  number  of  thp  leaves  equal  to  that  of 
the  flûtes  in  hi?  res'oration  of  the  painting  of  the  Coric  cap- 
ital, 30  that  as  in  the  Egyptian  coirpound  capital  the  Doric 
capital  and  column  become  a  bundle  of  separate  plant  steir.s  bo- 
and  together  below  the  buds).  The  abacus  is  square  and  the  cir- 
cuiiiference  of  the  echinus  is  inscribed  within  it  (^i£.  181). 
The  breadth  of  the  architrave  exceeds  tbe  upper  diameter  of  the 
coluirn  on  which  it  rests,  but  is  less  than  the  width  of  the  ab- 
acus, so  that  the  latter  and  the  echinus  are  in  part  not  loaded. 
(Fig.  182).  The  architrave  does  not  lie  directly  or  the  abacu'' 
bat  only  apparently,  since  ^in  iirperceptibly  raised  central  por- 
tion is  left  to  reçoive  the  arcnitraee,  so  tha*  the  angles  of 
the  capital  are  not  loaded  (Fig.lS})- 

SoTT.e  capitals  like  those  of  the  temple  at  FaestuE  hâve  a  sec- 
ond roîT  of  leaves  beneath  the  neck  bands,  whose  points  are  sl- 
ightly  recurved.  If  the  architrave  ^ere  laid  directly  on  the 
abacus,  the  capital  «ould  be  unsyrr-ettrlcally  loaded,  and  the 
excessively  projecting  angles  of  the  abscus  would  run  aoire 
risk  of  being  broken  off. 

The  Roman  Doric  capitals,  ^hich  »ere  perhaps  ÏTritated  froï, 
late  Grecian  exainples  no  longer  existing.  ir.ore  freely  reprea- 
ent  the  ground  idea  of  the  Grecian  Doric  archaic  capital,  ret- 
aining  the  adopted  Œotive  though  ifithout  strictly  adhering  to 
its  forii,  and  vary  the  thème  in  manifold  «ays»  the  Eenaiasance 
folloued  this  Roîran  mode  of  treatment,  soir.etiires  irixing  forma 
resmebling  lonic  and  Corinthian  ^ith  the  Doric. 
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The  first  eaaential  altération  of  the  Doric  carital  by  the 
Romans  consisted  in  leasening  its  projection,  ^ivin^  to  the 
architrave  a  fcpeadth  only  equal  to  the  upper  diameter  of  the 
colunin;  conaequently  the  échinas  became  of  smaller  importance, 
so  that  its  section  approximated  a  quadrant,  and  the  smaller 
projection  of  the  capital  peqaired  compensation  in  its  increa- 
sed  hei|ht  or  that  of  its  necking,  so  that  the  mass  of  the  cap- 
ital should  not  be  dimnished  too  mach  in  proportion  to  the  col- 
umn.  The  neck  was  then  separated  from  the  shaft  of  the  colunc 
bya  bolder  member,  an  astragal  ifith  a  small  fillet  or  a  pearl 
tead,  and  «as  decorated  by  rosettes,  palffs,  etc.,  and  the  aba- 
eus  was  ornamented  by  a  ro;f  of  leaves  or  a  cyma.  Besides  the 
normal  capital,  two  other  very  fine  forms  of  capitals  oave  re- 
mained  to  us,  one  from  Pompeii  and  the  other  from  the  baths  of 
Diocletian  (Fig.  134);  the  necking  of  the  first  is  a  flat  cur- 
ve,  ifhile  the  cyma  of  the  other  is  not  forroed  like  an  echinus, 
but  is  composed  of  vertical  leaves.  Several  kinds  of  capitals 
may  be  fonned  of  a  combination  of  forms  taken  from  différent 
capitals  with  the  aid  of  two  ro?is  of  leaves,  ifhich  are  suited 
to  the  most  diverse  problems  bu  their  greater  or  lesser  height, 
but  vfhich  lie  within  tfce  liniits  of  the  motive  established  bp 
the  Roman  Coric  capital. 

The  Tuscan  capital  (?ig.  l&b)    restored  in  accordance  with  t 
the  statements  of  Vitruvius  is  nothirg  more  than  a  simplifi'^c! 
Roman  Coric  forir,  just  3,^   the  entire  Tuscan  order  is  merely  a 
réduction  of  a  classic  coluirnar  order  to  the  most  indiapensablp 
motives.  This  order  »as  much  used  in  tne  early  Renaissance  as 
better  harmonizing  with  rusticated  masonry,  and  in  combination 
Jiith  that  it  is  especially  adapted  to  fortifications  and  engin- 
eering structures,  city  gâtes,  barracks,  and  in  gênerai  to  mas- 
sive structures  for  ordinary  purposes. 

The  abacus  of  the  Dorci  capital  projects  at  its  angles  cons- 
idarably  beyond  the  echinus,  so  that  its  underside  becomes  vis- 
ible; the  Romans  decorated  this  lower  surface  by  receaaes  but 
thereby  weakened  the  angles  already  in  danger  of  breaking  undp^ 
the  load.  If  the  abacus  were  made  octagonal  thèse  angles  diaa: - 
pear,  but  the  character  of  the  capital  is  changed  and  it  »ould 
appear  compressed,  only  adapted  to  receive  an  impost  of  the  s 
same  polygonal  form.  The  angles  of  the  abacus  might  by  lessen'='- 
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by  malcing  tfae  diaEeter  of  the  ecbinus  equal  to  the  aide  of  the 
upper  part  of  the  abacua,  bat  so  profiling  the  edge  of  the  at- 
acus  that  its  sqaare  under  side  ifould  be  circuKscribed  by  the 
ciccuniference  of  the  échinas,  The  abacus  then  loses  it3  mean- 
ing   as  a  covering  block  and  assumes  the  character  of  a  peculiar 
support  on  îfhich  rests  the  load  (?i^.  186);  the  underside  of 
this  support  must  then  be  octagonal  passing  froir  the  octa^on 
into  a  square  foriE  at  top.  Ail  thèse  foriES  of  the  abacas  hâve 
their  meaning,  especially  in  case  the  capital  is  intended  to 
receive  vaults  or  arches,  when  a  broad  niass  is  placed  on  apro- 
portionally  thin  support;  this  is  especially  true  of  iron  arch- 
itecture and  of  iron  colunins  supporting  vaalts. 

îinally  one  means  for  supporting  the  angles  of  the  abacas 
consists  in  employing  some  décorative  motive  on  the  capital  a 
after  the  précèdent  of  the  Renaissance,  to  fill  the  space  bet- 
îfeen  the  echinus  and  the  angles  of  the  abacas;  the  Renaissance 
ased  for  this  purpose  small  heads  of  animais  and  men,  decorated 
the  capital  by  dolpbins  on  copnucopias,  garlands  of  flowers  or 
clasp-like  volutes,  etc.,  according  to  the  ose  of  the  capital 
in  strtctares  more  or  less  richly  decorated. 

Roinan  and  Eenaif??ar!ce  architecture  alitost  .^l/rays  cronned   th^ 
abacus  ty  a  ro??  of  iicall  leaves  (-St.ticher  calls  this  a  lesbi^^. 
cyaia);  tèe  profile  o^  tbe  abacn?  is  varied  in  différent  «aya,, 
(Fig.  187)  .according  ^o  ^^^  projection  desirsd,  .«hich  in  this 
case  résulta  intirely  froir  the  geoiTietrlcal  ccrrtruc^ion  of  ,5 
circle  with  inscribed  and  circurcscribed  squares.  In  which  it 
is  desired  to  avoid  a  projection  of  the  abacus  beyond  the  éch- 
inas; thé  use  of  the  capital  for  a  spécial  purpose,  or  the  ma- 
terial  in  ?rhich  it  is  executed  will  décide  the  choice  of  a  pro- 
file for  the  abacus,  since  any  particular  profile  gives  to  the 
capital  a  peculiar  character. 

The  annulets  that  separate  the  echinus  frcm  the  necking  -^er^ 
either  treated  by  Renaissance  architects  in  accordance  with  t 
the  précèdent  of  the  capital  from  the  théâtre  cf  î.^arcellus  as 
siasplf  fillets,  or  as  beaded  astragals.  astragals  ifith  fillets. 
and  even  as  a  lesbian  cyma  by  Scamozzi  (?ig-  188). 

The  neck  of  the  column  iray  be  straight  or  concave  as  already 
stated,  o'^  be  changed  into  a  second  von   of   leaves  like  the  cap- 
ital froir,  Paestum,  or  finally  it  may  be  left  straight  and  dec- 
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decorated  by  rosettes  or  palm  leaves;  in  F.oiran  and  Penaissancfi 
architecture  it  is  alinost  always  separated  froir,  the  ?haît  of 
th3  colunin  itself  by  an  astragal  and  fillet.  instead  of  irhicb 
otùer  mouldings  rr^y  be  introduced  according  to  circumstancea, 
a  favorite  idea  in  the  middle  agea  (Fig.  1S9). 

Tûe  idea  of  the  Doric  capital  may  te  developed  in  the  rcost 
diverse  ^laya  as  ne   hâve  proved,  and  the  gênerai  ground  lais 
concerning  fori  and  purpose,  œaterial  and  préparation,  light 
and  shade,  etca,  require  thèse  forms  and  their  modifications. 

The  classic  coluirnar  orders  were  devised  for  post  and  lintel 
èonatrictiou;  ^hen  thèse  were  combined  ifith  vaulted  construct- 
ion by  the  Romans,  a  very  troublesoire  anconvenience  >ras  caused 
thereby.  If  the  coluinns  îrere  connected  by  an  architrave  and  a 
arches  were  thpown  acposs  above  this,  the  architrave  was  not 
loaded  and  so  becaice  nnnecessary;  it  it  ^a^?  o^li^.tei  in  i^li^^  in- 
terior  of  a  building  but  retained  on  the  walis,  the  coluiLns  in- 
teaded  to  receive  tre  arches  were  either  higfcer  than  those  at- 
tâched  to  the  walls  (Fig.  190).  or  the  arch  sequired  to  be  st- 
ilted;  both  arrangeirents  possessed  unpleasing  ^culiarities. 

Hoir^an  and  Renaissance  architects  hit  on  a  truly  consistent 
though  unmeaning  expédient,  that  of  placing  above  the  capital 
a  fragment  of  the  architrave  square  in  plan,  or  soiretiir.es  a 
part  of  the  compete  entablature  (?ith  its  frieze  and  cornice, 
Aside  froffi  the  fact  that  such  a  tlock  of  the  architrave  or 
entablature  is  withont  meaning,  when  the  coluïï.n  and  the  lower 
part  of  the  vaults  are  vie^red  diagonally  its  nass  appears  un- 
gracefu] ,  heavy  and  unpleasing,  and  this  impression  becomea 
still  more  unpleasant  if  the  capital  is  of  the  graceful  Corin- 
thian  type.  The  Grecian  Corci  capital  is  the  least  ungraceful, 
its  îTidely  projecting  and  strong  echinus  supports  wery  ^ell  a 
broad  mass;  but  the  severity  of  the  Crecian  I^oric  order  is  mor^^ 
decidedly  opposed  to  the  entablature  block,  tban  tbe  îT.ore  pli- 
ant forms  of  Roman  architecture. 

To  load  the  imposts  of   arches  and  vaults  directly  on  the  cap- 
itals  as  sometimes  done  in  early  Christian  architecture  ,  and 
îfhich  modem  architecture  likewise  allons,  appears  most  nrfav- 
orably  in  case  of  free  columns.  The  nasses  of  the  vault  îfiden- 
ing  up»?ard  from  the  imposts  require  an  energetic  préparation, 
and  both  the  classic  and  Renaissance  styles  know  no  other  mean? 
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of  ofctaining  this,  tfcan  by  the  ankirard  entafclature  fclock. 

Byzantine  arcbitecture  made  a  virtoe  of  necessity  ty  inaert- 
in^  an  inverted  square  pyramid  of  tbe  desired  height  bet/?een 
the  capital  and  the  loirer  part  of  the  vault,  likç?iise  ffiakin£ 
it  very  heavy  in  form.  Yet  in  this  ngly  tlock  never  itade  teau- 
tiful  by  the  richest  décoration,  a  notive  das  introduced  capa- 
ble of  being  developed  in  another  way;  it  is  a  support  insert- 
ed  betjieen  the  capital  and  the  vault,  ihich  can  itself  be  ent- 
irely  free  from  the  forirs  of  the  architrave,  and  uay  receive 
a  différent  form  in  accordance  fith  the  spécial  problem  in  ^h- 
ich  the  columns  ard  arches  are  ensployed,  Accordin£  to  »fhether 
the  arch  or  vault  requires  a  larder  or  smaller  support  between 
its  lower  portion  and  the  capital,  this  support  îfill  consist 
of'one  or  several  layers,  sfhose  différences  of  section  are  to 
be  arranged  in  accordance  ifith  the  différence  of  the  sections 
of  the  column  and  the  iirpost,  and  the  most  pleasin^  proportion 
of  the  Eâsses. 

Tne  support  inay  be  crowned  by  a  ro»  of  leaves  or  a  cyniatiuni 
4ith  the  greatest  propriety,  and  may  be  treated  as  a  plain  bl- 
ock,  be  flat,  concave,  *ith  rosettes,  ornanîents,  decorated  nec- 
kms,  etc.,  or  lastly  te  treated  as  a  swelled  cusbion,  and  it 
can  forïï  the  transition  froïc  the  round  colurcc  to  tne  square 
impost  block,  in  brief  it  may  play  the  part  of  an  interir.ediatç 
support  in  the  niost  varied  »ay«(Fi|.  191)^  î.-ediaeval  architec- 
ure  made  the  richest  use  od  this  stool-like  interniediate  supp- 
ort in  accordance  -fith  the  need  of  raisin^  the  base  of  the  pier 
or  coluEn.  Sven  the  French  and  Gerinan  Renaissance  sometiiies  in- 
troduced this  support,  or  employed  the  classic  entablature  bl- 
ock, chanfced  by  the  omission  of  the  architrave. 

If  a  forir,  of  architrave  remains  or  the  walls  of  thp.  irterior. 
and  also  in  other  places,  it  is  évident  that  thp  addition  of 
this  form  of  support  is  unnecessary;  but  it  i?  ervways  désirable 
to  flace  the  arches  on  the  colunns  so  as  to  concect  tt\^   nass 
of  the  impost  with  that  of  tne  capital,  and  to  hâve  the  support 
consist  of  a  single  Ioh  course  of  stone.  The  support  cannct  be 
omitted  in  case  of  coupled  coluirns,  but  coluT.ns  attach^d  to  and 
projectin^  from  the  wall  need  to  retain  their  form  of  architra- 
ve in  case  the  engaged  column  pe  not  omitted,  for  there  is  an 
essential  différence  between  a  broker  cornics  and  an  entablature 
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block  in  the  classic  style.  For  clustered  n&ll   culmns  the  bro- 
en  comice  alifays  has  an  ^^^fect  as  a  irass,  less  unpleasant  than 
the  entatlature  block  over  detached  colonins;  if  the  coluicns  and 
capitals  are  entirely  free  from  the  nalls,  ifith  a  broken  com- 
ice seen  in  the  most  unpleasing  wfly,  i.e.,  viewed  diagonally, 
the  mass  reating  on  tbe  capital  »111  still  be  less,  than  in 
case  of  a  column  standing  entirely  free  on  ail  sides;  this  itaps 
ir.ay  properly  be  lessened  by  not  allowing  the  geison  with  its 
crown  moulding  or  cyma  to  project  more  than  is  absolutely  nec- 
essaryat  the  places  ifhere  the  architrave  and  frieze  are  broker, 
irhile  it  may  project  elsewhere  as  irnch  as  F.ay  be  required  (?ig, 
192);  for  its  cfcief  purpose  is  to  protect  the  bnilding  froE  thp 
rain  water  running  dosfrîiard,  and  its  protection  cannot  te  rec- 
eived  by  a  colamn  detached  fpoir  th?  walls,  unless  the  geison 
projects  on  ail  side  like  an  umbrella,  which  would  be  very  ugly. 
In  drawing  coluinns  îfith  the  irasses  supported  by  thein,  it  is  ab- 
solutely necessary  to  represent  the  object  froir.  the  ir.ost  unfa- 
vorable  point  of  view,  or  tn  draw  a  diagonal  vie^  in  order  to 
décide  on  tne  projections  and  divisions  of  tbe  mass  by  the  pl- 
eaaing  effect  of  the  proportions  to  be  obtained,  as  -^ell  as  m 
ail  objects  in  ^hich  one  form  of  section  passes  into  another, 
for  exaïïple  a  circle  into  9  sHuare;  perspective  drai^mg  is  not 
alone  sufficient  to  give  ^   proper  idea  nf  thèse  proportionv*'. 
TGis  is  especially  true  in  case  rot  only  the  e^fect  of  tbe  m^^z, 
but  also  that  of  the  outlires  is  to  te  cnrsidered,  as  m  ironu- 
Ttents,  neiLorial  colun^ns,  church  towers,  etc.,  since  it  then  te- 
cones  necessary  *o  dra»  a  view  parallel  t,o  tie  diagonal  of   the 
octagor  e   f   (Fig.  1Ç3),  as  iiell  as  a  front  vie-^^  a  b  and  a  dia- 
gonal r^r'  r  r^    pr  ^ ,=  p p  H  trar?itinn  occurs  fron  the  square  to 

the  octagon. 

Tne  two-sided  Icnic  capital,  ^nnse  rrode  of  crigir  reir-ains  as 
obscure  as  that  of  the  ^^recian  Dcic  in  spit?  of  ail  acute  re- 
searctes,  differs  in  principle  fronc  the  Boman  Eoric  capital, 
strictly  speajcing,  only  in  tn'it  the  characteristic  volute  cush- 
ion  is  inserted  between  thp  abacus  %nd  the  echinus.  The  propoT*- 
tions  of  the  différent  parts  are  ^vidently  différent  m  th^  I 
lonic  capital  froir  those  of  the  Eoian  Doric,  and  the  individual 
ir,otives  likewise  hâve  forrr.s  differing  froiu  thoae  r.f   the  latter, 
yet  the  ground  ideas  are  the  same  with  forrrs  only  approxiirat^ly 
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similar.  The  prototype  of  toth  capitala  appears  to  te  traced 
to  a  column  originatin£  in  the  island  of  Sairoa,  ?fhose  capital 
snows  the  Roican  échinas  decorated  ty  leavea,  tut  /rithout  the 
lonic  volutes,  (Chipiez.  Hist,  Crit.  des  Crdres  Crées.  |i.^266). 
The  afcacus  of  the  lonic  capital  merely  consista  of  an  îonic 
cyiEAtiuTr  (erroneoasly  termed  egg-and-dart  FiOuldir^)  or  a  lest- 
ian  cynia,  the  neckin^  of  the  colurrn  is  oiritted  or  is  decoratPd 
like  that  od  the  Foiran  Coric  capital  ifith  palm  leaves,  rosettes 
and  siffiilar  ornamental  forms,  according  as  the  capital  requir- 
es  a  lesser  or  greater  Itei^ht.  The  cushion  ig  treated  in  vari- 
0U3  ways;  thèse  are  referred  first  to  the  front  view  of  the 
volutes  ifith  their  eyes,  then  to  the  side  vie?,  The  Rouan  and 
Renaissance  architects  really  understood  how  to  irake  the  foriri 
of  the  lonic  capital  beautiful,  although  one  irust  adirit.  that 
the  Renaissance  strained  every  nerve  at  least  to  perfect  the 
proportions  od  its  lonic  papitale.  The  reason  of  this  lies  in 
the  fact  that  neither  the  Roman  nor  the  Renaissarce  nasters 
?fere  acquainted  with  the  more  perfect  Creciau  lonic  capitals. 
In  the  lïjost  fceautiful  lonic  capitals,  for  exairple  thos*»  of  the 
Propyleuïïi  at  Eleusis,  the  cushion  is  highest  at  its  middle.  a 
and  its  section  diminishes  toifard  the  eves  cf  the  volutes-  ite 
front  surface  is  flat  with  an  enclosing  torder. 

On  other  capitals  as  in  those  at  Eleusis,  the  fait  surface 
is  treated  as  a  hollo-f,  and  on  the  capitals  of  th^  Frechtheair. 
at  Âthsns  the  entire  cashion  is  treated  like  two  bards  pl^c^d 
ovsr  each  other,  and  hollo^ed  out  or  the  f^'cnt  surface.  îhe 
an£les  bet^een  the  cushion  and  the  lonic  cyra  (eg^-and-dart 
moaldin£)  are  soncetimes  filled  by  palir  leaves.  In  the  more 
beautiful  capitals  the  volutes  irake  but  trfo  complète  spiral  t 
turns  around  the  eye;  in  the  doutled  cushjons  nf   the  Erechthe- 
um  a  not  very  pleasin£  duplicate  of  tne  triotive  i  5^  produced  by 
the  double  cushion.  The  capital  froir  the  temple  of  Apollo  at 
^asaae  is  abnormal  in  a  twofold  sensé,  for  it  has  cushions  or. 
ail  four  sides,  their  centres  bein£  occupied  ty  vertical  palm 

leaves. 

The  later  capitals  were  followed  by  the  Roman  and  through 
by  the  Renaissance  architects,  and  treat  the  cushion  as  a  mer(= 
baad  lith  a  border  on  its  upper  edge  alone,  no  thicker  at  the 
middle  than  at  the  sides;  the  capital  thereby  becomes  lower 
as  a  whole,  ??hich  may  te  désirable  in  m;any  cases,  bu^.  the  casn- 
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cujhion  loses  its  distinctive  character. 

On  the  contrary  fcy  treating  tbe  cushior  as  a  double  fcand, 
the  turns  of  the  volute  having  free  scof«,  the  volute  as  well 
as  the  entire  capital  tecomes  higb,  so  that  a  neckiv.^  tecomes 
nscessary  to  separate  it  froff  the  shaft  as  in  the  grechtheun: 
at  Athens.  The  Renaissance  architecte  sometiiTies  decorated  the 
face  of  the  capital  ty  acanthus  ornaments  and  £ave  the  eyes  t 
the  forrr.  of  rosettes, 

The  facts  hère  stated  are  evtdently  only  reniniscences-  the 
detailed  treatirent  of  the  capitals  iriust  al-fays  iu  reality  te 
tased  on  a  careful  stndy  of  the  ciassic  coluirrar  orders,  and 
re^uires  the  most  careful  considération  of  new  idèaa, 

The  side  vie»  of  the  cushion  is  alw-ays  formed  as  if  firicly 
boand  to^ether  by  a  band,  but  the  volutes  are  freely  éeveloped 
on  both  sides;  several  pearl  beads  sonietiirp?!  .^ccoF.pany  this 
band,as  on  the  capitals  of  the  Erechtheuir,  the  side  of  the  cuî^h- 
ion  is  £eneral'y  covered  by  scale-like  lancet  or  acanthus  lea- 
ves,  or  is  even  decorated  by  free  scrool  work.  (Fi^.  194). 

One  of  the  oldest  Corinthian  capitals  with  a  double  roir  of 
leaves,  that  of  the  tower  of  the  wirds,  ever  has  a  square  aba- 
cus;  the  later  capitals  as  already  stated  30u£ht  to  support 
the  angles  of  the  abacus  by  leaves  or  scrolls.  The  square  aba- 
cus  has  too  fceavy  an  effect  in  proportion  to  the  graceful  fol- 
iacé of  the  capital,  and  therefore  a  slightly  curved  forir.  »as 
given  to  that  of  the  ta^ple  of- Apollo  at  L'il^tu.^  ar.d  els^^nlevp; 
but  since  very  ^cutp  engles  were  produced  by  this  curvaturp, 
easily  broken  of"*"  by  the  load,  thèse  »ere  eut  off  so  that  the 
abacus  fornied  a  square  ir  grou.rd  plan  ifith  curved  sides  (?i£,.153) 

Ine  centre  flo?Ters  of  pain  leaves  do  rot  proj>ct  in  plan  be~ 
yond  the  angles  of  the  square,  so  as  not  to  ujnnecessarily  inc- 
rease  the  dimensions  of  the  blcck  '•f^qui^^^d.  If  thp  centre  fich- 
er is  te  be  covered  by  the  atacas,  its  e^ge  curves  outward  at 
both  the  angles  and  the  centre  (Fig.  15^-)  •  Thèse  two  forms  of 
the  abacus  dere  first  employed  on  the  capitals  of  the  nonuicent 
of  Lysicrates  and  on  an  ante  capital  froir,  Eleusis.  The  prcfil'= 
of  the  Corinthian  abacus  regains  a  slightly  or  strcngly  cov'=»d 
slat  m  Crecian,  Foman  and  Renaissance  architecture,  and  is 
cro^ned  by  the  lonic  cymatiuff;  tt\(^   astragal  that  séparâtes  the 
capital  froii  the  shaft  reir;ains  in  ail  thpse  styles  with  the 
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font  of  a  plain  or  fceaded  aatragal  connected  ?fith  the  shaft  ty 
a  fillet  and  a  transition  form  or  cove.  This  atacus  is  someti- 
mes  decorated  in  the  richer  Rouan  exansples  by  a  running  ornair- 
pnt  nr  by  vertical  leavea,  thp.  .?o-calle.i  ftp^^. 

Aaalready  stated,  the  Penaisaance  introduced  a  fraer  forw. 
of  capital  like  Corinthian,  fhicb  even  HiOre  thar  that  tears  a 
purely  décorative  character,  and  that  itas  transformed  in  the 
nioat  varied  wayp  to  accord  with  the  most  iiianifold  probleEs. 
Jjediaeval  architecture  has  done  nothing  in  any  (Tây  for  the 
treatrcent  of  the  capital  on  the  Corinthian  principle;  it  first 
aeparated  the  abacus  frorr-  the  capital  ir  lany  cases,  even  for 
practical  reasons,  since  the  bell  of  the  capital  ?fas  the  ifork 
of  the  sculpter,  «ihile  the  abacus  was  that  of  the  stonecutter 
fhen  not  decorated;  consequently  the  bell  itself  las  finished 
ty  a  slat,  whicn  was  circular,  square  or  concave,  as  in  the  ab- 
acus of  tûe  Corinthian  capital  already  mentioned,  according  to 
the  arrangenent  of  the  capital,  The  abacus  placed  above  the 
bell  block  could  then  be  square  or  be  adapted  to  the  iicpost  of 
the  arch,  soŒetinies  polygonal  or  circalar,  or  it  could  take  a 
fora  composed  of  polygonal,  circular  and  rectangalar  éléments, 
The  mediaeval  Corinthian  capital  also  received  a  second  innov- 
ation for  practical  reasons,  ivhich  ig  worthy  o^  liritation  in 
many  cases;  in  case  it  is  not  ^ronght  froit  a  single  block,  but 
is  Goirposed  of  two  layers  of  stcne,  eacb  of  the  two  rc^s  of 
leaves  has  its  own  bel^  slab,  so  that  th<ç  lower  bell  does  net 
appear  so  rruch  disir.eirbered  as  in  nany  larger  Corinthian  class- 
ic  capitals. 

Cothic  architecture  frequently  developed  the  abacus  in  acco- 
rdance  /»ith  the  princifle  stated  in  the  preceding,  as  a  kind 
of  support,  ffhose  base  ^as  set  so  far  behind  the  greatest  diair.- 
eter  of  the  capital  as  to  «void  any  projection  of   the  support 
beyond  the  bail.  In  nediaewal  vaulted  construction,  the  angle 
leaves  and  bads  of  the  capital  appear  l'='33  like  organic  parts 
of  the  capital  bent  do^inward  by  the  load,  or  rfhose  upward  gro- 
vfth  is  hindered  by  the  abacus,  than  as  parts  ntich   indicate  t 
the  direction  of  the  ribs  of  the  vault,  even  in  the  capital,  o 
or  as  light  garlands,  ?fhich  seein  to  hâve  sprang  froir  the  fuUy 
organized  structural  niass  as  a  necessary  expression  of  its  natur 

Just  as  the  lonlc  capital  accents  two  directions,  mediaeval 
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architecture  intpoduced  the   motivo  of  £roaped  corbels  to  emphii- 
3ize  the  direction,  and  nhich  are  sapported  by  a  separate  cap- 
ital or  spring  directly  fpom  the  support,  car  bear  an  entabla- 
ture  or  the  springing  block  of  aeveral  arches,  and  not  only 
clearly  indicate  the  directions  but  also  lessen  the  spans  (Fi£. 
19s).  The  Renaissance  fterwards  took  up  t^is  happy  motive  and 
soiLetimes  treated  it  in  the  irost  gracefal  way  in  accordance 
jfitft  classic  décorative  principlea.  Heads,  acanthus  leaves  and 
otùer  forms  borrowed  froir  classic  modillions  ir.ay  be  applied  tn 
such  corbel  forms  as  ornairents,  and  decoratively  personify  th- 
eir  purpose. 

3.  Form  of  the  shaft. 

'.Ye  can  be  explicit  in  regard  to  the  detailed  treatment  of  t 
the  shaft  of  the  column;  Doric  coluirns  alitays  hâve  intersectirg 
flûtes  of  flat  curvature  in  section,  teririnated  at  top  and  bot- 
tom  ir  any  suitable  ?ray,  while  the  flûtes  of  lonic  and  Corinth- 
ian  columns  are  always  separated  by  fillets  and  hâve  semicirc- 
or  or  elliptical  sections,  and  the  latter  soiretiKes  end  at  to]^ 
in  a  roif  of  lightly  recurved  leaves.  If  the  coluirn  is  divided 
m  its  loife'h  thœrd,  tbis  is  either  done  by  a  broad  band,  that 
appears  to  be  ionnected  to  the  shaft  by  sitall  irouldings  on  its 
ed£es,or  by^  a  bold  annular  rrioulding'  in  the  first  case  the  fro- 
jections  of  the  sirall  irouldings,  whether  a.^tragals  or  {.earl 
bsads  .vitn  fillets,  sbould  not  extend  beyond  the  lon^.r   diairet- 
er  of  the  coluirn,  so  as  to  be  suited  to  the  uncut  blocks.  Cn 
the  other  feand  strongly  projecting  annular  irouldings,  faworitp 
foms  in  mediaeval  architecture,  signify  that  the  cnluirn  is 
coiLposed  of  three  pièces,  i^hen  they  are  ^rought  froit  separate 
blocks  of  atone.  The  profiles  of  such  annular  n.ouldings,  *hich 
seen-  to  personify  a  pojierful  Si<»elling  of  the  shaft  by  means  of 
its  o-fn  impulse  and  strsngth,  ncay  be  foried  in  various  ways, 
in  accordance  «ith  the  purpose,  the  iriaterial,  tne  protortion? 
and  the  décoration  intended  (Fig.  199);  "hatever  th*»  form  of 
profile,  heigbt  or  cnaracter  of  lightness  or  heaviness.  tt   is 
given  to  them  dépends  on  spécial  circumstances,  and  also  on 
the  amount  and  quality  of  the  décoration,  which  iray  be  repres- 
ented  by  a  roïr  of  leaves  or  floiers,  a  rope  /found  around  the 
column,  a  band  set  witb  semi-precious  stores,  or  a  band  with 
heads  or  lidoks  for  suspending  garlands,  etc. 

A  broad  band  wound  around  the  column  ir.ay  be  décora  te  i  ty  any 
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tand  pattern  as  an  ornanent  in  rich  décorative  fOPka,  and  the 
shaft  itself  be  covered  fcy  ail  kinds  of  ornaicentain  color  or 
relief,  scale-like,  carvings  like  tapestry,  network,  acrolla 
or  suapended  rifctons,  ^arlands  and  symfcolical  accesaories,  fh- 
icti  conceal  tbe  nucleus  of  tbe  column,  Accordin^  to  the  tend- 
ency  of  the  free  and  rich  ornaicentation,  we  irust  al?fays  ask  t 
the  aid  of  tbe  Renaissance,  which  was  fruitful  in  an  inexhaust- 
itle  wealth  of  the  irost  teautiful  décorative  Ideas.  Even  the 
northern,  French,  Dutch  and  German  Renaissance  afford  icany  spé- 
cimens of  teautifully  decorated  shafts  of  columns, 
y.  Bases  of  coluitns. 

The  sinplest  foriL  of  the  tase  of  the  coluir.n  is  that  of  the 
Tuscan  order,  ifhich  raerely  consists  of  a  torus  or  of  a  hase 
moalding  instead  of  the  torus,  the  plinth  and  a  fillet  dith  a 
cove,  »hich  forms  the  transition  to  the  shaft  (?ig.  200).  The 
richer  Attic-ionic  and  coî*inthian  bases  hâve  ir.aintained  then- 
selves  in  the  Fengissance  as  nornal  profiles  ?fter  the  Roiran 
tyi,e  and  could  noTf  be  scarcely  displaced  (^l^.  2C1).  They  fnl- 
fil  thetr  purpose  a?  a  bas^  for  the  colunr,  in  the  b?3t  way, 
and  are  readily  decorated  by  ornairental  eleirerts,  .^hich  repri- 
sent the  fixedness  of  the  coluicn  in  its  position,  and  the  yiel- 
din3  qaality  of  the  cushion  placed  beneath  it  in  the  forrr.  of 
suall  lEouldings,  cushions  and  ro^s  of  leaves. 

Tne  true  forms  of  lonic  bases  froF.  Asia  I/inor  hâve  scarcely 
any  importance  for  northern  architecture  in  their  peculiar  pro- 
portions and  forma,  but  on  the  other  hand  différent  variations 
of  the  profile  of  the  base  hâve  meaning  and  Justification  and 
ir.ay  be  developed  partly  by  their  simplification  or  enrichirent, 
partly  by  increasing  or  diminishin^  their  projections  and  hei- 
ghts  (?i|.  202).  Thèse  modification?'  of  the  profile  of  the  base 
chiefly  dépend  on  the  position  of  the  eye  of  the  observer,  ac- 
cording  to  ifhich  coluirns  placed  hi^h  above  the  eye  require  a 
hi^h  base  on  account  of  their  perspective  foreshort^nin^,  ani 
on  the  contrary  the  base  may  be  lo»  ifhen  vieted  from  above  in 
the  direction  a(pi£.  203)  woul:  app'^ar  qoite  differently  from 
that  seen  from  below  in  the  direction  b. 

Just  as  the  angles  of  the  abacus  of  the  ITcric  capital  over- 
han£  the  echinus,  so  as  to  produce  dan£er  of  their  bein^  broker 
off  by  an  anequal  load,  a  vacant  sp'^ce  remains  bet^een  the  loif- 
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toras  and  the  angles  of  the  plinth  in  the  normal  clasaic  fcasp. 
30  that  one  night  fear  the  fluatiing  of  the  angles,  l'ediaeval 
architecture  filled  thèse  gaps  in  a  thoroughiy  natural  way  ty 
corner  leavea,  or  sought  to  reduce  theni  in  various  ways.  eith-r 
er  by  hollowing  ont  the  upper  edego  of  the  plinth,  by  cuttmg 
off  its  angles,  or  by  increasing  the  diaireter  of  the  lowest 
torus,  30  that  its  circuniference  became  the  dircumacribed  cir- 
cle  of  the  square  plinth;  or  lastly  by  coirbinations  of  thèse 
différent  modes  of  arrangement,  as  well  as  by  hollojfing  out 
the  angles.  (Figs.  204,  205).  If  the  diameter  of  the  torus 
exceeded  that  of  the  plinth,  the  overhanging  torus  required 
support,  which  was  furnished  by  a  sir.all  corbel  or  ar  ornament. 
Ail  thèse  détail  motives  introduced  into  the  fcrirs  of  the  base 
by  mediaeval  architecture,  at  least  in  part,  iray  well  be  cloth- 
sd  by  the  fornis  of  the  Renaissance.  A  peculiar  treatment  of  t 
the  bases  of  colunns  corresponding  to  the  capitals  composed  of 
foriES  placed  diagonally  in  combination  with  others,  fhose  chan- 
ges of  section  do  not  occur  gradually,  but  suddenly,  was  a  gr- 
éa^ favorite  in  later  mediaeval  architecture  and  thereby  crea- 
ted  a  motive,  which  may  be  ecployed  in  œany  cases,  very  suita- 
ble  for  casting  métal,  iron  architecture  and  wood  csrving. 
5.  Pedestal  of  the  colunin. 
Roïïian  architecture  and  folloîvirg  it  the  Renaissance  felt  a 
natural  necessity  of  introducing  other  features  in  addition  to 
the  norir.al  ones  of  the  orders,  which  should  be  cnore  perfectlj^ 
adafted  to  the  treatmen  of  buildings  in  several  stories;  if 
one  desired  to  place  one  order  above  another,  the  great  projec- 
tion of  the  lojfer  entablature  concealed  the  bases  of  the  colu- 
Tuns  flaced  on  it.  perhaps  the  Windows  that  were  introduced  re- 
quired a  fixed  height  of  the  wall  between  their.  and  the  cornice; 
to  îLsJçe  the  base  of  the  coluirn  visible,  it  could  be  flaced  on 
a  separate  pedestal  of  the  sanie  h«ight  as  the  wir.doTT  sjll  ("ig. 
2C6).  But  this  ifith  its  cap  irust  r.o)^  find  rooir  bet^reen  the  ba?'= 
and  the  top  of  the  cornice  in  accordance  ^ith  the  tolerably 
normal  proportions  of  the  orders,  which  varied  fithin  certain 
limita,  the  diameter  of  the  column.  its  height,  etc.,  ^ere  the 
dimensions  fixed  in  advance,  the  scale  of  the  upper  story  was 
entirely  determinate,  on  which  thoae  of  the  loirer  stories  /^er^^. 
dépendent  îfith  their  heavier  orders.  This  scale  of  the  loi^er 
story  made  necessary  the  insertion  of  a  j:edestal  under  its 
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columna,  ^hich  «oold  otherjiiae  hâve  borne  false  proportions, 
Peculiar  forir.s  of  pedestals  were  in  this  way  developed  for  thR 
orders.which  require  considération  in  détail.  The  height  of  t 
thèse  pedestals  amounts  to  perhaps  1^9  to  1^5  that  of  the  ent- 
ire  story,  or  atout  1^3  that  of  the  coluirn  with  its  capital 
and  base*  the  breadth  of  the  pedestal,  which  supports  the  base 
of  the  column,  should  not  be  nuch  less  than  that  of  the  plinth 
of  the  base,  since  this  would  appear  otherjiise  as  not  suffici- 
ently  supported,  that  is  aliiays  disagreeable, 

The  siffiplest  forir  of  pedestal  consista  of  a  die,  cap  and  pro- 
jecting  base;  the  cap  iray  be  connected  with  the  die  by  support- 
in£  and  transition  moikldings,  according  to  the  purpose  for  wh- 
ich  the  pedestal  is  eirployed,  and  in  accordance  with  the  rich- 
ness  of  the  architecture,  and  the  die  nay  likewise  be  connected 
fith  the  base  by  an  apbphy|e  (F^i|.  207). 

The  Renaissance  iriasters  kept  their  orders  strictly  separate, 
and  £ave  thèse  simple  fornis  to  the  pedestals  of  the  Tuscan  col- 
unins.  lEore  richly  profiled  cap  and  base  to  the  Doric,  still  r 
richer  ones  feoiretimes  decorated  to  the  lonic  and  Gorinthian. 
in  accordance  v?ith  the  précédents  of  classic  pedestals  (Fi£3. 
203,  208a);  a  separate  neckin£  <fas  ?^lso  son.etimes  used  as  by 
Vi^nola.  As  a  rule  the  band  is  the  principal  ireir.ber  of  the 
cap,  though  this  is  sometinies  the  transition  irember  (cynia,  co- 
rona)  as  on  the  arch  of  Constantine  and  that  of  Severus. 

The  richest  foriTi  of   |:ede?tal  «as  invented  for  the  so-called 
Composite  order  produced  by  a  combination  of  lonic  and  Corinth- 
ian.  Although  the  Composite  capital  as  bein£  a  monster  has  no 
iiEportance  for  us,  and  the  essestial  différences  beti^een  the 
entablatures  of  the  Corinthian  and  Coinposite  orders  consist  o 
oaly  in  ^It^.  a^a  i^   both  Eodillions  and  dentils,  which  àfter  ail 
is  not  great,  ;fe  shall  irot  be  afraid  to  borro.f  the  richer  forir? 
of  the  Composite  pedestal  ^fhen  they  hâve  any  value  to  us.('^i£.2C9 

Pedestals  hâve  an  iir.fortance  as  a  basls  for  free  standing  ir 
ironuitents  on  which  soiriething  is  to  be  placed,  eveji  greater  than 
for  coluir-ns.  They  then  becon.e  colunins  or  supports  tearing  an 
ofcject  in  the  air,  and  from  that  point  of  viei^  both  the  class- 
ic and  Renaissance  styles  employed  pedestals  for  colunins,  and 
furnished  theiri  *Tith  bases  and  crosining  cafs.  ?<e  shall  hereafter 
coûsider  the  pedestal  of  a  iïionuir.ent  by  îtself. 
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In  massive  arrangements  of  piers,  such  as  are  required  ty 
vaalted  structures,  especially  in  irediaeval  church  .constructi- 
on, the  bases  of  clustered  piers  and  coluinns  sbould  te  treated 
as  massive  base  blocks,  which  îiith  a  graduai  increass  in  ?ridth. 
distribute  the  pressure  of  the  pier  over  the  foundation,  The 
offaets  of  the  courses  should  be  softened  by  any  transition 
forma;  the  loifer  course  could  soiretimes  be  shaped  as  a  bench 
for  a  seat  (Fig.  210) j  where  such  a  seat  is  useful  and  Justi- 
fiable, it  affords  the  èest  ireans  for  giving  the  pedestal  a 
broad  base, 

2.  The  Fier. 

Cenerally  by  the  word  pier  ire  anderstood  so  many  différent 
thin£s,that  it  is  scarcely  possible  to  give  an  exact  définition 
of  the  conception;  therefore  we  shall  hère  only  apply  the  tenr; 
to  those  vertical  supports  which  are  not  coluirns,  both  detached 
and  connected  to  walls. 

a.  Treatment  of  the  pier  in  the  Classic  and  Renaissance 
Orders, 

Piers  in  architecture  always  hâve  this  in  coîtmon  ?rith  coluinns, 
that  of  being  intended  to  support  a  load  in  the  air,  and  te  t 
transmit  the  pressure  to  the  foundation;  like  columns  they  re- 
quire  a  base  slab,  base,  abacus  and  capital.  As  in^case  of  col- 
umns,  capitals  and  bases  hâve  the  function  of  forming  a  transi- 
tion between  the  form  of  the  pier  and  those  of  the  load  and  the 
foundation;  but  since  the  section  of  the  pier  ig  aliEost  invar- 
iably  formed  ifith  référence  to  the  architectual  détails  nearest 
it,  the  formation  of  the  bases  and  capitals  of  the  piers  is  s 
simplified. 

The  classic  orders  fere  generally  only  concerned  with  square 
detached  or  compound  piers,  The  Grecian  Coric  style  gave  yiall 
piers  an  abacus  supported  by  a  Doric  and  half  recurved  rc^^of 
leaves  (cymatiuir)  and  finîshed  at  top  by  a  siall  crowning  iroul- 
ding;  the  cymatiuir  (ha-.yksbill  iroulding)  ^as  connecte^  /rith  the 
pier  by  a  necking  nr  a  fe-rf  bands,  or  exceptionally  by  an  lonic 
cyma  supported  by  a  pearl  bead  (?ig.  21.-<),  as  on  the  temple  of 
Nemesis  at  Ehamnus.  The  base  consisted  of  a  simple  projecting 
plinth  or  a  reversed  base  moulding,  Small  modifications  in  the 
forms  of  thèse  capitals  evidently  occur  ir  the  feif  examples  r<*- 
maining,  and  each  individual  case  is  designed  in  harmony  «ith 
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the  ftntire  building  in  Jihich  it  is  foand. 

THe  Fier  caps  of  the  Tuscan  order  of  the  Renaissance  œasters 
are  partly  very  simple  as  in  Vi|nol%.  partly  nicher  and  so  pro- 
filed  that  the  crown  moulding  becomes  prédominant  (Fi£.  212). 
The  Roman  and  Renaissance  styles  profiled  the  Doric  pier  capi- 
tala  in  very  similar  ways,  but  usually  left  the  base  entirely 
simple,  ifhich  consisted  of  a  single  offset  with  or  withoat  a 
transition  moulding. 

The  Grecian  lonic  order  invented  two  characteristic  forms  of 
anta  capitals  in  the  most  important  examples  remaining  from  t 
the  Erechtheum  at  Athens  and  the  temple  on  the  Illiasas  at  the 
same  place;  further  in  the  Propyleum  at  the  temple  of  Winerva 
Polias  at  Priene,  as  ?rell  as  in  the  temple  o*'  Apollo  Didymaeus 
at  Miletus,  The  ftito  first  consist  of  a  bead  and  necking  betw- 
een  which  were  inserted  an  lonic  cyma  with  above  this  a  lesbi- 
an  cyma  with  a  pearl  bead  (5'ig.  213).  The  necking  ifas  decorated 
by  palm  leaves,  and  in  the  first  case  was  separated  from  the 
shaft  by  a  small  pearl  bead.  The  tifo  last  are  the  so-called  c 
canopy  capitals  (Maach.  Arch.  Ord.  Pis.  11,  12),  but  to  approve 
their  form  as  well  as  their  unquiet  décorations,  one  must  be 
a  tlind  enthusiast  for  Crecian  antiquity.  The  Grecian  lonic  s 
8tyle  forCiS  the  base  of  the  pisr  like  that  of  the  colunr.n. 

Ihe  Roman  lonic  style,  and  in  connection  wlth  it  the  Renais- 
sance treats  the  capitals  of  piers  as  richly  iroulded  abacuses, 
witn  almost  entire  independence  froir.  the  Creek  conception,  or 
as  a  capital  decorated  by  foliage.  What  now  remains  of  Roman 
architecture  in  gênerai  possesses  so  little  authority  over  dé- 
tail, that  a  great  number  of  thèse  heaped  mouldirgs  of  caps 
hâve  little  value  to  us,  and  we  can  more  nearly  "^ollow  the  Re- 
naissance, ïfhich  took  the  greatest  pains  to  restcre  the  idéal 
of  Roman  architecture  with  whose  décadence  it  w*is  principally 
acQuainted  (?ig.  214). 

Two  versions  of  pier  capitals  of  the  Grecian  Gorinthian  style 
are  known  to  us  as  in  case  of  the  lonic,  the  pier  caps  from  t 
the  tower  of  the  winds  a-  Athens  and  two  teautiful  capitals 
from  the  entrance  hall  at  Eleusis  and  from  Paestuir;  both  hâve 
décorations  of  foliage  and  figures.  (îZauch.  Arch. Ord.  Pis. 13, 13). 

The  Romans  almost  wbolly  employed  only  the  Gorinthian  bell 
capital  with  acanthus  foliage,  which  was  adapted  to  the  rectan- 
gular  section  of  the  pier;  the  Renaissance  masters  used  similar 
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fornis,  or  impost  capitals  in  case  of  piers  sapportin£  arches, 
îfbich  differ  little  froŒ  those  of  t!iei  r  lonic  or  Composite  or- 
der,  chiefly  in  possessing  a  ricfaer  ornamental  éecoration  than 
that  of  the  latter  (Figs.  213,  216). 

The  bases  of  small  piers  such  as  ?findow  pilastere  or  those 
eicployed  near  canopied  niches,  ifere.  irore  simply  forn^eQ  ir  Fou- 
an  and  Renaissance  "^"-itRctare  accordin^  to  cirmucstances.  a 
and  the  mouldin^s  were   reduced  to  their  possible  trinimam,  or 
on  the  one  hand  if  the  décorative  treatment  was  refined  in  ac- 
cordance  i?ith  the  material  used  (marble,  bronze)  and  the  posi- 
tion of  the  little  piers  or  columns,  the  surfaces  of  the  pilas- 
tera  were  decorated  by  délicate  ornamental  work  or  inlaid  work, 
sniall  colunns  were  even  treated  as  gpaceful  candelabra,  which 
is  entirely  justifiable  and  especially  in  décorative  norks.The 
forais  of  such  minop  architecture  are  of  importance  in  the  com- 
position of  monuments  proper,  reredoses  and  similar  articles 
of  furniture  related  to  the  domain  of  architecture  proper,  as 
/fell  as  actual  furniture.  In  art  works  on  the  other  hand,  acc- 
ording  to  the  principle  firmly  retained  throughoot  our  entire 
discussion,  in  gênerai  only  the  typical  in  architectural  forms 
possesses  meaning,  while  the  détail  forms  require  transformat- 
ion and  a  finer  treatment,  corresponding  to  the  purpose  of  the 
furniture  and  other  articles» 

p.  'formation  of  compound  piers  according  to  the  classic  plan| 

According  to  the  plan  of  an  interior,  a  séries  of  modes  of 
forming  groups  of  piers  resuit,  which  may  be  referred  to  a  fp.n 
ground  motives:-  1,  two  or  more  piers  form  a  group  of  éléments 
of  equal  height;  2,  they  form  a  group  of  éléments  of  unequal 
height  (Fig.  21/).  In  both  cases  the  folloffing  ground  motives 
resuit  in  practice:-  a,  two  piers  stand  beside  each  other;  b, 
two  piers  make  a  right,  acute  or  obtuse  angle  ;fith  each  other; 
c,  several  piers  compose  a  group.  Thèse  problems  occur  on  faça- 
des as  well  as  in  interiors,  in  pos^  and  lintel  as  in  arched 
construction. 

If  several  piers  are  connected  in  a  group  of  determinate  he- 
ight, each  one  either  requires  its  separate  capital  and  base, 
and  the  piers  may  then  be  detached  from  the  ifall,  which  affords 
sufficient  space  for  the  free  development  of  the  capitals  and 
bases,  a  common  plinth  and  abacus  may  also  be  added  to  thèse; 
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or  tûe  capitals  and  bases  grow  together  and  forin  a  compound  c 
capital  anf  a  compoand  base,  in  prhich  reentrant  or  projectin| 
angles  sometinies  require  transition  ornaicents  to  fill  tbe  an- 
gles, so  tfiat  the  groap  really  forES  a  whole,  and  does  not  ap- 
pear  merely  aa  an  external  combination. 

Transverse  connections  are  not  only  proper,  but  are  necesaa- 
ry  in  many  cases  in  compound  piers  at  aboat  one  third  or  one 
half  theiP  height,  in  order  to  properly  bond  together  the  dif- 
férent courses  of  stone,  eacb  composed  of  several  pièces;  this 
13  especially  trne  of  brick  piers  mtere   a  bond  atone  niust  be 
inaerted  occasionally.  One  of  tfae  finest  examples  of  transverse 
connections  is  found  at  the  angles  of  tfee  court  of  the  Cancel- 
laria  at  Rome.  If  the  piers  of  a  group  are  of  unejaal  beight, 
tïio  cases  become  possible,  the  capitals  and  bases  of  the  proj- 
ectipg  portion  extend  around  the  other  (Fig,  218  a);  or  the 
pier  caps  and  bases  of  the  receding  portion  die  against  the  p 
J)rojection  a,  The  projections  of  the  cap  and  the  projection  of 
the  pier  must  be  so  arranged,  that  this  dieing  of  the  irouldings 
is  possible  (Pig.  219).  Since  the  cap  of  the  lower  pier  must 
be  included  within  the  solid  of  the  projecting  one,  the  cap  of 
the  foriTier  iiiay  extend  entirely  throogh  the  pier  as  a  course  of 
atone,  breakink  the  projecting  portion  a?  a  band.  Put  this  band 
man  remain  plain;  or  th^  lo^er  mouldings  nay  be  broken  around 
the  central  pier,  supporting  a  girooth  projecting  band,  against 
which  the  upper  n^ouldings  die;  or  the  upper  mouldings  iriay  ext- 
end through  and  only  the  lower  ones  die  against  the  central 
pier;  or  lastly  the  entire  cap  moulding  itay  be  broken  around 
the  central  pier  (^ig«  22C).  If  capitals  are  found  at  three 
différent  heights  m  a  compound  pier,  one  3hould  take  care  that 
the  cap  of  the  lower  pier  dies  against  the  projection  of  the 
higbest  one  (?ig.  221),  and  the  courses  «hich  correspond  to  t 
theae  capitals  could  only  break  the  higher  pier  as  sirooth  bands 
in  this  case;  any  other  arrangeirent  would  hâve  an  effect  more 
or  less  disturbing. 

Coirpound  piers  may  cause  the  disadvantage  of  occupying  ir.ore 
space  as  well  as  obstructing  the  vie»,  and  of  hindering  the 
passage  of  light  into  the  room.  The  separate  piers  iray  theref- 
ore  be  in  part  replaced  ty  columns  (?ig.  217  »)•  This  causes 
many  dif ficulties;  one  itust  first  décide  ^hether  he  fill  strictly 
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adbere  to  tne  princifle  of  considerin£  the  colunjn  only  as  a 
unit,  therefore  never  einploying  it  asa  quarter,  half  or  three 
quarter  column,  nr  whetber  thèse  shall  te  uBed,  If  it  is  dec- 
ided  to  substitute  coluirns  for  piers,  that  never  reqaire  a 
fixed  ratio  of  heidht  to  width,  one  is  always  fettered  by 
proportions  to  a  certain  degree,  and  if  he  refuses  to  icake  th» 
ratio  of  height  independent  by  placin£  pedestals  beneatb  tbe 
coluttns,  it  ffiay  oCcur  tfaat  tfce  colunins  >fi]l  appear  too  slender 
in  coiTjparison  with  the  remainder  of  the  pier  not  replaced  by 
coluitns.  If  différent  hei^hts  in  the  coEpound  pier  are  to  be 
taken  into  accoant,  another  proportion  of  the  coluirn  must  be 
suited,  and  it  would  be  very  difficult  to  obtain  a  harmony  of 
ail  parts.  Thèse  and  other  difficulties  that  especially  occur 
in  church  construction,  will  not  be  diirànished  but  even  incre- 
ased  by  the  use  of  half  colairns.  formed  according  to  the  clas- 
sée icodel,  and  one^can  only  avoid  thern  ail  by  emaocipating  hiiiî- 
self  froir,  the  classic  orders  and  stren£thenin£  the  pier  by  seïï!- 
icircular  projections,  which  are  »nti. f^ly  irdep«'?dert  of  ail 
classic  proportions  and  are  provided  -.^ith  capitals  eî^ppcially 
conposed  for  each  cnse  (^i£.  222).  In  this  N^y   is  foand  the 
mode  of  forniation  of  pierg  eirployed  in  rrediaeval  vaulted  con- 
struction, one  tendency  of   which  ^fas  be^un  in  the  cathedral 
of  Autun  and  never  received  any  farther  development;  or  waa 
broQ^ht  to  a  consistent  issue,  although  a  kind  of  Renaissan- 
ce tfas  created  in  it,  which  is  as  fsr  removed  frcir.  the  coer- 
cion  of  the  classic  as  from  that  nf  irediaeval  architecture, 
or  from  2othic,  the  most  extreie  phase  of  its  developirent. 
y.  Compoond  piers  aècordin^  to  the  irediaeval  plan, 
îne  question  arises  how  the  probleni  of  ir^ediaeval  vaulted 
construction  iray  be  solved  by  a  treaticent  of  the  piers,  that 
ïïiay  retain  ifhatever  is  worthy  to  be  retained,  of   the  forirs  of 
classic  architecture  and  in  the  spirit  of  the  Feniissance,  but 
which  is  freed  froir  the  rsstraint  of  the  classic  orders,  so  f 
far  as  their  rules  cannot  non  satisfy  purposes  for  ^hich  they 
were  not  intended.  Take  the  gênerai  case  of  a  space  to  be  divi- 
ded  by  piers,  each  bay  of  the  plar?  to  be  covered  by  î  £roin 
vault,  with  the  further  condition  that  the  pier  icust  occupy 
as  little  space  as  possible,  the  ribs  and  arches  of  the  vaults 
to  be  entirely  separate  at  the  imposts  and  not  intersectin^; 
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if  MP   support  the  side  arches  by  seiricircalar  projections»  thp 
total  jiidth  of  the  piers  wlll  not  te  less.  than  if  thèse  proj- 
ections ifere  rectan^ular;  the  supports  of  the  rits  would  appe- 
ar  too  massive  in  proportion  to  the  rifcs  if  rectan£ular.  ^hen 
viewed  diagonally,  for  the  moulded  rits  iiould  then  recède  tack 
of  the  suppoPtiing  pier.  Therefore  we  can  make  the  projections 
rectangular  under  the  side  arches  and  round  under  the  rits, 
therety  obtaining  arrangements  allied  in  form  to  the  transiti- 
on style,  the  more  readily  if  we  make  the  crojins  of  the  arches 
of  approximately  equal  heights.  which  requires  différent  heig- 
hts  for  the  springing  points  of  the  supports,  The  rectangular 
pier  should  te  treated  siiîilarly  to  classic  pllasters,  but  the 
semicircular  piers  supporting  the  ribs  are  not  considered  as 
teing  classic  colonins,  sirce  their  proportions  are  entirely 
independent  from  those  of  columns;  they  are  and  remain  round 
piers  or  vaulting  shafts,  to  use  the  striking  expression  of 
the  Tniddle  âges. 

It  is  hare  sufficient  hère  to  hâve  indicated  in  ^rhat  way  the 
mediaeval  form  of  pier  may  be  adapted  to  one  allied  to  the  cl- 
assci  type  and  conversely.'  this  is  not  the  place  to  go  onto 
separate  questions  concerning  the  treatment  of  the  pier,  ifhich 
résulta  from  mediaeval  vaulted  construction;  fhoever  fully  an- 
derstands  mediaeval  architecture  will  easily  find  his  .^ay  in 
accordance  ^vith  what  i?  given  hère,  to  compare  mediaeval  and 
Renaissance  modes  of  treating  the  pier.  Tbere  only  remains  for 
considération  the  protien:  of  reducing  the  section  of  the  pier 
to  occupy  the  least  possible  space  and  not  obstruct  the  light. 

If  the  pier,  or  rather  the  section  of  its  load,  be  arranged 
syttmetrically  about  two  axes,  it  may  be  replaced  by  a  simple 
cylindrical  column,  if  its  capital  be  so  formed  as  to  afford 
a  proper  support  for  each  separate  arch.  If  the  symmetry  exis- 
ts  only  atout  a  sin  le  axis,  the  support  may  te  a  pair  of  equal 
or  unequal  coupled  columns.  or  may  consist  of  a  group  of  round 
columns,  according  to  circumstances  (Fig.  224),  in  ifhich  case 
it  must  te  rememtered,  that  in  most  cases  it  is  very  diffiiult 
to  transmit  a  uniform  pressure.'  or  one  proportional  to  the  sec- 
tional  areas  of  the  différent  columns,  and  that  generally  tut 
one  column  really  supports  the  load,  the  other  being  slightly 
loaded  or  not  at  ail.  Round  pillars  neither  require  to  be  swf»U'=^. 
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diminishei,  nor  fluted,  as  they  are  not  colamns  in  tbe  sensé 
of  classtc  coloirns  of  fixed  proportions,  but  are  rather  circ- 
ular  wall  masses,  if  one  may  so  speak.  In  ail  forms  of  piers 
cited  ûeretofore,  ^e   nave  assuned  that  the  side  arches  and 
ribs  are  separated  above  the  capital,  so  that  the  section  of 
the  impost  block  is  not  coirposed  of  arch  and  rib  sections  in- 
teracetinl  each  other,  The  réduction  of  the  section  of  the  pi- 
er  to  its  minimum  dépends  on  the  fomation  of  the  iirpost  stone, 
ne^lecting  the  stren£th  of  the  materials  eicployed  for  the  pier, 
and  the  permanent  crushin£  load  on  the  pier.  7?bile  the  mode  of 
executing  a  refined  and  coirplex  pièce  of   stonecattin£  «as  not 
yet  understood,  the  ribs  and  arches  (fere  necessarily  separated 
frott.  each  other  above  the  impost  cap  of  the  pier.'  in  the  beat 
Cothic  period  it  first  became  known,  ho;f  to  allow  the  arches 
to  intersect  at  their  loîier  ends,  to  require  the  least  possible 
area  on  their  support.  Then  three  cases  becaiEe  posseble,  either 
the  extrême  oater  points  of  the  ribs  and  arches  were  equidist- 
ant  froir,  the  axis  of  the  pier,  or  the  arches  or  else  the  ribs 
projected  more  than  the  other  meichers  (?ig-  22S), 

Tne  sinplest  arran£eirent  in  both  appearance  and  execation  is 
that  in  nhich  the  ribs  ani  arches  unité  above  the  iir.post  and 
fom  a  polygonal  iirpost  (^ig.  226),  ;fnich  shows  the  section  b 
'•edaced  to  its  miniiTuir..  If  the  ribs  are  smaller  than  the  arch- 
es, the  polylon  has  alternately  equal  sides  c,  and  since  each 
stone  above  the  inpost  is  to  be  wroa^ht  froir  a  roagh  square 
block,  to  save  iraterial  it  is  préférable  to  keep  the  nuir.ber  o^ 
courses  of  stone  between  the  impost  and  the  first  voussoirs  of 
the  ribs  and  arches  as  sn:«ill  as  possible,  and  to  allow  tbe  ribs 
ho  Project  so  far  fronr  the  axis  of  the  pier,  that  t^ei▼'  secti- 
ons iTiay  completely  fill  the  upper  square  a  b  c  d  of  the  rough 
block  abcdefgh  (Jïl-  227);  i'^  this  case  the  cap  stone 
of  the  pier  ??ill  be  square.  If  it  is  desired  to  hâve  tne  r»i  bs 
and  arches  proJect  as  little  as  possible,  to  reduce  the  sappo^'t 
to  the  absolute  Triniïïian,  they  shoald  spring  from  ^   square  cap- 
ital as  m  ^ig.  228);  tut  if  îie  wish  to  separately  develop  the 
arches,  reducing  only  the  ribs,  the  abacas  c*  th^  capital  Tight 
be  square  (Fig.  Î25).  To  place  the  itost  distant  parts  of  the 
ribs  farther  from  the  axis  of  the  pier  than  those  of  the  arches 
vfould  be  incorrect;  not  forgettmg  the  case  fhen  th^  ribs  and 
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arcties  hâve  equal  radii  and  equal  heights  of  iniposts  and  crowns 
in  a  vault  on  a  square  plan,  A  peculiar  forn:  of  vaalted  const- 
raction  ?foald  then  be  developed  witb  very  bigh  sections  of  ribaj 
cross-shaped  and  stron£ly  projecting  capitals  that  should  te 
treated  as  corbels  if  they  are  to  te  placed  on  small  supports; 
such  constructions  are  suitable  for  icixed  iron  and  stone  con- 
struction. 

3.  Entablatures  of  Stone,  Wood  or  Iron. 
a.  Treatment  of  entablatures. 

The  iLost  important  points  concerning  beams  of  wood  and  stone 
hâve  been  stated  in  connection  îiith  the  treatment  of  ceilings, 
yet  thèse  hâve  been  given  nitb  spécial  référence  to  interiors, 
less  to  the  development  of  entablatures  on  the  exterior  and  s 
serving  to  connect  supports,  eitber  columns  or  pilasters. 

The  bearing  capicity  of  entablatures  increases  in  proportion 
to  the  square  of  their  depths  and  in  direct  proportion  to  their 
jridths,  as  nell   knswn;  the  sftans  of  intercoluirniations  then  dé- 
pends on  the  sectional  area  of  the  entablature,  but  evidently 
chiefly  on  its  résistance  to  transverse  stress  for  the  material 
employed, 

Classic  styles  treated  the  architrave  as  a  simple  beau  ifith 
a  projecting  margin  (^ig.  23O),  or  it  ifas  composed  of  two  or 
three  courses  lying  on  each  other  and  crowned  by  a  cyiEatinm, 
the  courses  being  separated  by  richer  arrangeirents  of  pearl  b 
beads  or  smaller  cyiras.  The  underside  of  the  architrave  reirain- 
ed  smooth  and  was  decorated  by  painted  band  patterns,  but  in 
Poman  buildings  it  ifas  generally  ornamented  by  sunk  panels  or 
by  relief  bands  (?ig.  23I)  (î/auch.  Arch.  Crd.  PI.  62),  the  lat- 
ter  being  comnonly  enclosed  by  cyiras  and  pearl  beads. 

If  the  loTier  side  of  the  architrave  appeared  too  broad,  its 
centre  was  decorated  by  a  œoulded  or  ornarrental  band,  and  it 
i^as  so  divided  in  two  halves  (^ig.  232).  Tfhen  the  architrave 
jras  composed  of  two  beaiES  placed  side  ^y  side,  the  under  edge 
of  each  could  be  decorated  by  a  simple  sunk  or  ornamental  panel, 
or  thèse  moulded  sinkings  could  be  arranged  symmetrically  about 
the  central  Joint  (Fig.  233). 

7?ooden  beams  hâve  been  treated  fith  exhaustive  fullness  in 
the  considération  of  the  construction  of  ceilings,  and  it  only 
remains  to  briefly  mention  trussed  benms  or  girders,  »hich  play 
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an  inportant  part  in  bridge  construction;  fhether  of  nood  op 
iron,  lattcie,  suspension,  or  gir'STFrs  supported  by  pieps,  their 
nature  consista  in  this.  that  the  bearin^  upper  and  lower  ireir.- 
bera  are  connected  by  stiffening  nienibers,  and  are  go  fastened 
to^ether,  that  the  girder  beconies  an  inflexible  jrhole  like  a 
roof  truss,  What  was  said  of  visible  wooden  and  iron  roof  con- 
struction therefore  applies  to  tbe  construction  of  £irders,  but, 
especially  the  frequently  refeated  gênerai  la^,  than  in  engin- 
eering construction  on  a  large  scale,  the  tectonic  solution  of 
the  çroblem  is  to  be  sought  in  the  plainest  and  clearest  cons- 
truction, and  not  in  tbe  paltry  treatment  of  détails,  The  réc- 
ognition of  the  external  appearance  of  a  perfected  construction, 
as  being  esthetically  valuable,  is  irore  important  than  any  at- 
teiEpt  to  conceal  the  construction  by  covering  the  structural 
forics  by  décorations  in  thisn  métal  or  boards.  In  the  course 
of  the  entire  discussion,  we  hâve  already  spoken  as  occasion 
offered,  of  the  gênerai  peculiarities  that  mây  come  into  con- 
sidération in  the  construction  of  bridges  of  iron  or  wood,  so 
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that  scarcely  anything  new  ren-iains  to  be  said  of  the  treatnient 
of  the  girders;  they  should  be  regarded  as  being  resolved  into 
their  parts,  which  will  then  receive  exanination  elsenhere  in 
relation  to  principles  and  in  connection  with  other  things. 
3.  Entablature  in  connection  ^ith  the  classic  orders. 
Clasaic  architecture  hased  thi^.  pnportj.  )n>*  j"   the.   int^,rcolDF- 
niations  and  their  hpi£hts  on  the  lo^^'^r  dJ.^n^ir^  of  the  ccluiT,rF,, 
and  fixed  certain  norir.al  çrofortions  that  ;fere  more  or  less  b 
binding-  3uch  norir.al  ratios  can  evidently  possess  but  a  limited 
value;  for  the  distance  ir  the  clear  betiveen  th^  upper  enda  of 
the  CQloir.ns,  or  rather  the  actual  s.'çan   of  t.h?  architrave,  chi- 
efly  dépends  on  the  résistance  of  its  irsterial  to  transverse 
stress.  Easily  fractared  stone  required  the  ccluirns  to  te  set 
clûsely,  and  on  the  cortrary  tough  stone  pemitted  their.  to  be 
spaced  widely.  Since  the  classic  coluitns  had  rorrral  proportions 
of  height  to  a  certain  degree,  the  Tôric  order  could  hâve  rela- 
tively  ^ide  intercolumniations  if  lo^,  but  rcust  bave  narrow  o 
ones  if  jvitn  very  tall  colunirs;  for  if  the  extreff,e  allo^able 
span  of  a  stone  beam  13  fixed  at  about  2C  f t. ,  the  height  of 
the  order  ïiould  dépend  on  this  span  only  within  certain  limita, 
and  the  character  of  the  entire  order  might  change  fithout  al- 
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alterin^  the  actual  span  of  the  architrave. 

lonic  and  (Sorinthian  orders  as  well  as  those  with  pedestals. 
al;vays  appear  to  hâve  relatively  narrow  intercolumniations, 
since  their  hei^ht  is  £reat  in  proportion  to  the  lower  diamet- 
era  of  the  coluirns.  An  old  French  édition  of  Vignola's  Orders 
gives  the  following  practical  proportions,  which  roay  properly 
be  taken  as  norFial:- 

Let  D  (Fig.  234)  *  lower  diaiceter  and  H  =  hei^ht  of  the  col- 
uicn;  w,  if',  w^  =  distances  between  their  axes;  H'.  =  total  hei^hi 
nith   architrave,  frieze  and  cornice;  ther  approximately; 


Tuscan  order, 
Another  exaiEp, 
Rouan  Doric 
Rouan  lonic 


Thèse  proportions  only  give  starting  points,  correct  only  in 
a  gênerai  way,  so  as  not  to  approach  too  closely  certain  limits,| 
«fhich  map  not  be  exceeded  in  usual  cases  if  gocd  proportions 
of  the  orders  are  desired.  If  the  architrave  is  to  be  suppooted 
by  arches  (Pig.  235)  t.he  spans  may  be  greater.'  the  work  just 
mentioned  gives  the  following  normal  proportions  for  this  case. 
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Another  exarap.  7  l'3- 
Roman  Eoric    8  D 
Roman  lonic    9  '^ 
Roman  Corinth.  10  D 


W         if  . 

2  D     5  D 
1  3  Me   5  1^4  D 
1  3^4  D  5  2^3  D 
1  3M  D  6  D 


H' 


,/  ^ 


3  l'2 

9  iM  r  7  D   3  1-2  c 

IC  D    se    4  D 

11  r   7  1 '2  :  4  1^2  D 

12  iMr  ^  1^2  c  4  1^2D 


£  2^3  i:  7  r 


Foi 


6  l'2  E  6  1^2  D 
r  orders  ifith  pedestals  (Fig.  236),  lettirg  ^-   ?  height  of 
pedestal;  H  *  height  of  coluirn;  H'  =  total  height,  other  nota- 
tion remaining  as  before,  the  same  bcok  ^iw^e   the  fcl]o.fing  n 
normal  proportions  for  this  case:- 

P      H      H'.     w      if'. 
Tusc.  ord.  ^2  I/3D  7C     11  C   13  ME  61 '2E 
Anoth.ex.   21/2E  7-5  E  II3ME  1  3  ME  63  M 

123/4E  2  1^2E  7  E 
141 /2E  1  1^2E  73  Me 
131 ^3E  2  E    SE 


8  E 


,  /  // 


Rom. Eoric     22.^3  D  8  E 
Roffi.Ionic     3C         91 ^3E 
Rom.   por.      31 ^3D     10  E 


41 '2  E 
81 '2  E  43  M  E 

9  3  M  E  5  3  '4  E 

91/3  E  6  E 

93M  E  6  E. 


y.  Arrangement  of  piers  and  architraves  in  girder  bridges. 
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Tbe  fiera  of  irost  £irder  bridges  and  of  siirilar  structures 
are  usually  stron^  wooden  trestles  or  masses  of  irasonry,  or 
iTiore  rarely  are  iront  structures,  which  serve  as  tbe  abutirents 
of  the  bridge  girders*  According  to  tfaeir  arrangements  they  a 
are  either  end  or  intermediate  piers»  they  consiet  of  a  base, 
tbe  pier  itself,  and  tfce  cap  or  coping  for  receivirg  the  brid- 
ge girder,  according  to  whether  they  serve  as  piers  of  bridges 
leading  across  a  river,  or  as  tfiose  of  viaducts  or  aqueducts. 

Under  ail  circumstances  the  base  serves  as  a  firir  and  broad 
foandation  for  the  entire  structure,  and  bridges  over  rivers 
or  ariEs  of  the  sea  ir.ust  be  constrncted  with  référence  to  the 

highest  and  loitest  iiater  levels,  to  high  water  as  well  as  to 
the  ebb  and  flou  of  tides,  it  serves  as  a  wave  and  ice  breaker, 
si!ilE«]EBia|;[xliKâxik|[x|BBKpiÉ«tiii<iKvxÉfeKE8B#pKÂiKgxtorftlrBiiigteoà- 
and  as  such  has  its  peculiar  form  corresponding  to  the  itaterial 
purpose,  and  may  be  provided  with  a  coping  or  cro??ning  course, 
or  be  prepared  to  receive  the  body  of  the  pier  by  nneans  of  any 
suitable  transition  form;  the  entire  pier  is  diminished  upward, 
partly  to  save  inaterial,  partly  to  less  obstruct  the  passage  of 
(rater,  and  alao  in  itany  cases  to  avoid  loading  the  foundation 
too  heavily,  besides  it  always  looks  better  than  if  it  were  not 
diminished.  The  transition  from  the  base  to  the  body  of  the  p 
pier  with  its  projections  at  both  sides  and  ends,  permits  the 
mo3t  varied  changes  of  section,  that  exert  an  esî^ential  influ- 
ence on  tne  pleasing  -Porir,  of  the  bridge  pier.  The  architecte 
of  the  lEiddle  âges  fully  understood  how  to  effectively  treat 
thèse  projections,  which  served  to  beeak  the  force  of  the  wates, 
soietiTTPs  erecting  chapels  on  them,  sometirres  furnishing  them 
viith  piàtfortts  or  balconies,  accessible  only  by  means  of  steps, 
froff;  yfhich  aid  could  be  given  to  sailors  or  logs  could  be  pre- 
vented  from  strikmg  the  pier. 

The  base  of  the  pier  and  its  projpcting  ends  .tere  not  const- 
ructed  ?vith  sole  référence  to  a  pleasing  effect,  but  to  fcre^.k 
tbe  waves,  to  adirit  of  the  use  of  the  plaines t  rough  and  rock- 
faced  ashlars,  and  the  strongest  ncode  of  anchoring  the  stones 
by  rceans  of  iron  crairps;  when  such  pier  hesds  were  protected 
by  ironwork,  they  hâve  a  fine  effect. 

The  body  of  the  pier  is  lackmg  in  many  cases,  the  girder 
being  placed  directly  on  the  substructure,  which  is  then  ccowned 
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by  battlements,  ty  a  tower,  a  pedestal  aupportin^  a  statue  or 
^roup  of  statues,  a  through  pier  servin£  to  conceal  the  junct- 
ion  of  the  ends  of  two  girders,  the  tody  of  the  fier  soir.etlir^es 
rises  froir:  its  base  leavin^  a  bold  offset  to  serve  as  atutment 
for  the  struta  c^   a  wooden  abutitent  bridge  {?ig,   237). 

The  coping  under  the  girder  serves  both  as  a  block  for  its 
support  and  as  a  cap  for  the  pier.  ^,or  the  first  purpose,  it 
should  hâve  a  strong  projection  where  it  receives  the  girder; 
for  the  latter  it  must  hâve  a  bold  comice  Pig.  233),  which 
îEay  be  profiled  in  various  Krays  according  to  the  cbaracter  and 
arran£eE8nt  of  the  bridge,  /rfiether  it  is  to  be  in  a  city  or  in 
the  country,  connected  with  fortifications  or  be  a  simple  via- 
duct  or  aqueduct,  be  in  a  park  or  in  a  narroyf  and  rocky  valley, 
in  accordance  with  ?Thich  it  should  inake  a  HiOre  or  less  pleasing 
iïïipression  corresponding  to  the  locallty  and  its  purpose,  or  be 
irore  or  less  rotust  or  graceful. 

The  corbelling  at  the  top  of  the  pier,  angle  projections,  t 
toifer-like  additions,  toners  and  other  aoderately  effective 
structural  irotives  for  developing  the  bridge  pier  acchitectur- 
ally, should  be  employed  wherever  possible  in  order  to.raake  a 
reâl  architectural  ?iork  of  the  siir.plest  and  most  sconomical 
problem  of  bridge  construction. 

Référence  rrust  once  ir.nre  be  niade  to  the  g'^reral  considération? 
on  the  problens  of  engineering,  -^t\erp   anticipatirg  this  oppor- 
tunity,  »e  suggested  an  eî^thetic  expédient  for  treating  latticp 
bridges,  the  least  pleasing  of  ail  bridges,  so  that  their  part? 
TT.ight  be  in  harmony  with  each  other, and  the  whole  be  suited  to 
the  surrounding  landscape, 

The  abutirents  at  the  ends  of  the  bridge  iright  hâve  a  richer 
and  ir.ore  pleasing  treatirent  by  using  kno^n  architectural  moti- 
ves, than  is  usually  accorded  to  them.  c^nerally  they  are  irere- 
ly  terminating  masses  of  nîasonry.  ifhicfc  resist.  the  pressure  of 
earth  like  retaining  ifalls,  and  ^hose  external  appearance  is 
principally  dépendent  on  the  choice  of  the  kind  of  n:asonry.  A 
spécial  empàasis' should  be  laid  on  ?  transition  l"-5t-^een  the  ' 
abattent  and  the  girder  so  nuch  the  ir,ore.  bpcause  tr^.p   unplpas- 
ing  junction  of  the  girder  and  pier  is  generally  neglected. 
Kence  the  so-called  corbellings  are  valuable  esthetic  expedi*»- 
nts,  and  the  feardness  of  the  junction  of  the  horizontal  and 
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vertical  Unes  of  the  end  of  the  bridge  shoald  be  broken  ty  f 
fli£hts  of  staira  (Pig.  140),  pendentive  vaults  in  the  angles 
ffith  the  ahore  ïralls  (Fig,  241),  angle  towera  (?ig.  242),  tut- 
tresses  and  siirsilar  architectural  motives,  This  hardness  disap- 
pears  in  arched  bridges,  whether  built  of  masonry  or  merely  b 
bridge  girders  of  curved  forE. 

4.  Arches  above  Piers  and  Coluirns. 
a.  General, 

Fixed  raies  cannot  be  given  foh  the  proportions  of  accades 
fithout  regard  to  their  parpose,  for  which  they  are  employedj 
the  effect  of  the  arcb  ?fill  be  the  irore  ponerful,  the  greater 
its  radius,  and  the  saaller  the  height  of  its  support  (Pig. 
243),  it  ^ill  appear  to  be  heavily  loaded  and  weak  if  tbe  arch 
be  too  thin,  ligfctly  loaded  and  clunisy  if  it  be  tbo  deep.  (Figs. 
244,  245).  The  form  of  the  arch  has  for  us  soirething  peculiarly 
characteristic  througb  associated  ideas,  Begmental  and  ellipt- 
icâl  arches  of  low  rise  seea  to  be  depressed  (Fig.  246),  and 
this  characted  of  dépression  corresponds  in  the  fullest  degree 
to  the  arrangement,  ivhere  the  supports  of  the  arch  are  loif,  as 
in  low  halls  and  bridges;  it  is  nore  or  less  opposed  to  designs 
for  rooits  of  considérable  ^eight  and  to  ppans  on  high  supports; 
the  depressed  arch,  whether  segmentai  or  elllptical,  only  looks 
wsll  as  a  discharging  arch,  ^hen  the  arch  merely  se^'ves  its  p 
purpose  without  raising  the  question  of  ir.aking  3  pleasing  app- 
earance  (^ig,  247).  Its  5tability  is  incre!\sed  'ird  itg  appear- 
ance  becoices  more  pleasing,  if  its  depth  be  increased  torard 
the  abuticents  (Fig,  248),  The  elliptical  arch  of  low  rise  is 
fully  justified  *hen  constructed  in  a  small  span  betiieen  abut- 
irents  ifhich  serve  as  corbels  (Fig.  249),  The  abutments  may  then 
be  replaced  by  supports  or  corbels  of  différent  forms,  ffhich 
likewise  support  the  elliptical  arch  (Fig.  233).  In  irany  cases 
the  broken  segmentai  arch  may  be  used  (Fig.  251).  bat  it  is  s 
sttictly  only  a  pointed  arch,  in  others  the  broken  oval  arch 
inay  hâve  a  very  élégant  effect,  since  it  surpasses  the  segmen- 
tai and  elliptical  arches  in  pleasigg  effect,  for   example  if 
its  rise  =1^3  its  span  or  1^2  if  its  curvature  be  as  regular 
as  possible. 

The  semicircular  arch  always  appears  pleasing,  if  its  lower 
ends  are  not  concealed  by  a  projecting  impost  cornice;  it  sujts 
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an;  proportior.  hetifeen  its  apan  and  the  hel^bt  of  its  supports; 
it  nay  spring  dipectly  frorr.  a  base,  so  that  its  piers  are  oirit- 
ted,  or  it  may  be  placed  on  very  hi^h  supports  lithout  produc- 
in£  a  disturbini  effect,  altbou^h  a  pointed  arch  is  more  pleap- 
in£  in  the  last  case,  it  iray  be  stronrly  stilted  if  necessary; 
in  fcrief  it  is  bettep  suited  to  ail  circurcstances  than  is  any 
other  form  of  section. 

The  pointed  arch  is  leaat  adapted  to  the  arran^eirent  in  ?fhich 
the  vertical  direction  is  to  be  specially  accented.  Varions  c 
structural  methods  of  determinin^  the  radius  of  the  pointed 
arcn  ifïere  known  in  the  middle  a£es,  1,  the  radius  =  2/'3,  3M, 

4/^  =  X  span  (Pi^.  252).  2,  the  radius  ~  hypothenuse  of 

a  triangle  ifitb  sides  to  each  otfeer  as  1  :  1,  1  :  2,  1  :  3  = 
1  :  n.  3,  the  centres  of  the  arch  are  found  by  projectin^  the 
angles  of  the  poly£on  on  a  diagonal  (^i£.  253).  ^»   the  centres 
are  found  on  a  diagonal  of  the  poly^on,  so  that  the  pointed 
arch  passes  throagh  two  or  three  an£les  of  the  poly£on  (Fi£. 
234).  Ail  thèse  methods  of  construction  'lav^;  \   .?in£le  purpose, 
that  of  aiding  the  enlargement  of  the  pointed  arch  to  full 
glze  ■\n;'^  of  obtfiinin£  exact  work  in  stonecuttin£,  soine  of  theFi 
posaessed  peculiar  advanta£es  in  the  construction  of  fornis  of 
tracery,  «hile  otbers  were  pure  trifleg,  It  would  be  well  in 
practice  to  deternine  the  centres  of  the  parts  of  the  arch, 
both  pointed  or  oval,  by  ary  fixed  rulesso  as  to  lessen  the 
labor  0^  draiTin£  theE  full  size.  Coirpare  the  constructions 
(^ifc.  2S4  a).  Ail  kinds  of  coTr.tined  arch  forirs  (Fi£.  2S5)  like 
those  preferrsd  in  rrediaeval  and  Trosleni  architecture,  in  the 
Dutch  Renaissance,  and  especially  those  coirposed  of  concave 
and  convex  curvatures,  hâve  rot  a  structural  but  nierely  a  déc- 
orative value,  and  should  therefore  be  excluded  froTr  structural 
designs  as  much  as  possible,  being  relegated  te  the  doitam  of 
décoration,  jihere  they  are  certainly  Justifiable,  '^n^  exanr,ple, 
suall  dors  or  «indoifs,  cellar  openings,  narrow  openirgs  in  *a- 
Ils,  Jfhich  are  covered  by  a  single  stone,  also  sirall  canopies 
or  the  coverings  of  small  niches  in  ifalls,  ir.ay  .well  te  finish- 
ed  in  arch  foms  corrbined  in  the  irost  various  îfays ,  while  the 
gane  forms  jfould  not  be  structural  if  used  on  a  large  sèale, 
and  should  be  avoided  for  that  reasnn. 

The  se^n-:ental  arch  requires  an  incT'ea«="*d  depth  toTfard  the 
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atatïïîents  to  incr^age  its  statility  under  a  £reater  lo^d;  on 
the  contrary  the  pointed  arch  requires  this  increasp  toward 
its  crown  (Pi^.  2^6).  To  a  knowledge  of  this  fact  we  o*fe  the 
feelin£  of  quiétude  arising  from  an  assurance  of  a  correct 
lEOde  of  construction,  in  seein^  one  of  thèse  two  cases;  snch 
quiet  «ould  scarcely  be  felt  fcy  one  of  the  uninitiated,  since 
the  associations  of  ideas  hère  considered  j?ould  then  te  want- 
in£  to  them.  An  arch  of  Ion   rise  can  support  a  proportionally 
li^ht  load  alone,  but  on  the  contrary  a  pointed  arch  can  supp- 
ort a  heavy  one'  therefore  on  an  association  of  ideas  is  based 
the  visible  need  for  a  flat  arch  to  appear  li^htly  loaded,  and 
a  pointed  one  heavily  loaded  at  the  centre,  i.e,,  a  large  ïïiass 
should  be  placed  at  its  apex.  ;Yhere  attention  is  not  paid  to 
thèse  considérations,  unpleasing  effects  will  te  produced, 

The  same  is  generally  true  of  the  forms  of  section  of  arches, 
ttat  was  stated  in  relation  to  side  arches;  it  only  reniains  to 
be  added,  that  the  profile  of  the  archivolt  (Fi^.  237)  itay  ch- 
ange its  characterl-  1,  according  to  the  depth  of  the  arch;  2, 
according  to  its  projection  from  the  face  of  the  wall;  3»  acc- 
ording  to  the  desired  inclination  of  the  splay  for  adïïiitting 
li^ht,  and  i^hich  is  tangent,  to  the  extraire  projections  of  the 
profile. 

3.  Arched  bridges. 

;Ve  hère  apply  this  tern:  in  a  gênerai  ^ay  to  coirbinationv^?  of 
arches  and  piers  in  bridge  design,  «hether  gâte  bri-iges  or  op- 
enings  in  a  y^all  perir-itting  a  road  to  pass  through  under  a  Ta- 
sonry  tridge,  bridges  of  irasonry  or  girder  tridges  with  curved 
girders  of  wood  or  iron. 

Cateways  include  gateway  bridges  and  will  be  considered  in 
connection  ;fith  openings  in  îfslls.  î.!ost  that  we  havp  said  of 
piers  in  connection  with  bridge  construction  is  also  true  o^ 
arched  bridges,  so  far  as  thèse  are  v^îtructures  witt)   girders. 

As  for  arched  bridges  of  stone,  they  require  the  iicposts  to 
be  ncade  strongly  proirinent  by  a  horizontal  incision  and  a  de- 
ar  treatirent  of  the  abutirent. 

In  many  cases  the  inipost  of  the  arch  will  at  the  same  time 
be  the  coping  of  the  pier,  or  if  the  pier  be  lacking  and  coin- 
cides  nith  the  substructure  or  base,  the  covering  block  itself 
fornis  the  impost*  in  other  cases  thp  arch  springs  directly  fvoïï. 
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the  foundation  of  the  bridge,  so  that  an  iirpost  comice  becoires 
unneceasary.  por  known  reaaons  of  stability  the'lower  part  of 
tbs  arch  shoald  be  built  /flth  borizontal  courses  to  ibout  ^alf 
tbe  risp.  of  a  semicircular  arcb,  rather  more  for  a  semi-ellip- 
tical  arch.  and  about  one  third  for  a  pointed  arch,  i.e.,  a  i^ 
fall  iiass  gradually  widening  upsfard  is  formed  by  corbellini*  oat 
the  separate  courses  of  stone,  and  the  arch  presses  a^ainst 
this  as  an  abutnent.  This  abutment  rr.ass  should  differ  from  the 
arcn  Itself  in  icaterial  and  structure  in  many  cases,  and  it  ir 
Œay  be  Eade  especially  prominent  in  others  (Fi^,  2^3) .  At  the 
saite  tiEe  the  principle  of  econoiry,  ifhich  plays  sach  an  impor- 
tant part  in  engineering,  will  generally  require  that  to  char- 
acterize  the  abutinent  it  niust  be  dressed  smooth,  if  the  arch 
is  built  of  rock  faced  ashlars,  or  that  it  be  F.arked  by  enclo- 
siûfc  itembers,  coats  of  arnis,  emblens  and  other  décorative  expé- 
dients if  the  arches  are  dressed  smooth  on  ornamental  city  br- 
idges. The  segmentai  arch  alsfays  reguires  a  skevfback  normal  to 
ita  curve,  and  bas  a  bad  effect  if  it  abuts  directly  against 
the  cap  of  a  support  (Fig.  2^9);  if  ^-he  a-rch  is  not  bordered 
by  n.oulded  irembeT»s  it  does  not  appear  more  ugly,  than  if  thèse 
borders  are  composed  of  horizontal  headers  or  abut  against  each 
other,  unless  tb*^  intersection  is  especi^illy  supror*'=*c  by  «^  c 
corbel.  The  first  radial  J^irt  of  the  segirartal  ,^rch  3<=.paratJng 
if  from  the  skes^back,  which  is  wrought  froir  g  singl*  block  or 
from  horizontal  courses,  iray  bè  iïarked  by  a  toldly  profiled  in- 
serted  slab,  the  skewback  itself  may  be  forired  as  a  corbel  in 
sirall  bridges  (Fig.  26C) . 

If  the  separate  bridge  %rches  spring  froni  ske.ibàck3  quite 
far  apart,  or  the  piers  are  of  unequal  width,  a  small  arch  may 
bs  inserted  between  tbe  ends  of  the  irair  arches  to  save  mater- 
ial;  this  especially  occurs  in  the  bridge  Quattro  ^api  at  Eoiï,e, 
whose  middle  pier  is  built  on  a  small  island  in  the  Tiber;  the 
end  piers  may  also  be  broken  by  gateifays  in  many  cases,  or  out- 
let  cpenings  may  be  left  above  th^  abutir^rts  to  rénove  the  watrr 
f  ron.  thf-  \  ri  d^f-    >/-'•;  . 

_n  the  différent  possible  arrangements  many  motives  capable 
of  exécution  are  given.  ^hich  admit  of  the  most  varisd  struct- 
ural or  picturesque  designs  in  connection  ^ith  offsets  of  piers, 
projecting  caps,  stairTfays,  to»iers  or  bridge  chapels,  custom 
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hoaaes,  portais  and  similar  accessories.  The  angle  corbelling?, 
pendentive  vaults,  corteliings,  battresses.  monuirents  and  Cro- 
ups of  figures,  in  trief  whatever  alds  in  the  enrichment  of 
tridge  construction  is  entirely  permissitle. 

If  girdera  of  *ood  or  iron  having  the  forirs  of  arches  are 
coibined  with  masonry  piers,  thèse  sbould  hâve  prop^er  abutmen- 
ts  for  the  girders,  and  thèse  should  generally  be  akewbacks, 
coninciding  with  the  radius  of  the  srch  at  the  joint, 
y.  Covered  bridges  and  those  built  upon. 

Xf  the  bradge  way  is  covered  by  a  roof,  the  structural  ideas 
resuit  froir,  the  arrangement  of  the  supports,  s^hich  bear  it,  a 
and  froïï:  the  arrangement  of  the  bridge  piers  on  which  it  regts; 
not  to  load  the  bridge  too  heavily,  the  construction  of  the  r 
roof  should  be  as  light  as  possible,  and  the  spans  between  the 
supports  as  great  as  possible;  thèse  rules  vaniah  at  the  piers 
themselves,  ifhen  a  grouped  arrangement  of  colunins  is  desired, 

?roni  this  ground  idea  résulta  the  anrangercent  of  closed  pav- 
ilions,  towers  and  portais  on  the  end  and  intermediate  piers 
of  the  bridge,  and  of  open  halls  over  the  bridge  -fay;  but  such 
arrangements  are  carried  out  in  the  most  varied  ways  in  the 
fe/r  existing  e^^amples. 

%  Eattcesses  and  ?lying  ^uttresses. 

Buttresses  are  either  added  thicknesses  gjven  to  >?alls  to 
prevent  their  yielding,  o^  te  resist  the  thrust  of  vaults;  th- 
eir  nature  is  identical  in  both  caseg,  since  a  wall  can  only 
yield  side^vise  in  conséquence  of  a  force  acting  in  that  direc- 
tion, either  at  a  right  or  some  other  angle  -.fith  the  wall;  it 
is  immateriâl  ^hether  this  force  is  caused  by  a  vault  or  not. 

The  buttress  (Fig.  26l)  must  always  be  srranged  in  the  same 
direction  as  the  force,  whether  this  be  perperdicular  or  obli- 
que to  the  ïiall;  if  two  or  more  forces  act  on  the  .lall,  as  ma- 
ny  fcuttresses  must  be  arranged,  one  opposed  to  each  force,  or 
since  the  forces  may  be  combined  in  a  single  résultant  of  det- 
erminate  Magnitude  and  direction,  a  single  forc3  may  oppose  its 
direction,  '^ith  a  force  having  the  magnitude  o^  thp  résultant. 
The  force  acting  against  a  /fall  may  be  distributpd  over  its 
entire  surface,  as  ir  case  of  pressure  of  earth,  or  it  iray  act 
at  one  or  more  points,  in  the  first  case  it  ?fould  tend  to  slide 
the  entire  yfall  sidewiae;  in  the  second  it  tends  to  overthrow 
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the  Jïall  or  cause  it  to  fculge. 

If  two  or  more  forces  acta  a^ainst,  a  fall,  the  construction 
of  a  buttress  siicply  consiste  m  Connecting  the  points  of  app- 
lication of  the  forces  by  a  rigid  body,  they  applyini;  to  this 
body  a  force  havin.  the  saire  line  of  action  and  ira£nitade  as 
the  résultant  of  the  forces,  which  ir  holds  in  equilibriuir. 

The  force  F  (?ig,  2^2)  sufficient  to  irove  the  wall  sidewise 
i3  proportional  to  the  ;fei£ht  F  of  the  wall,  i.e.,  to  the  pres- 
sure it  exerts  on  its  foundation  and  to  the  coefficient  of  fr- 
iction f  of  the  materials  of  the  lall  and  foundation  on  each 
otfter;  thus  F  ==  pxf;--P  =  ^  ;  ^  ~  ^  »  ^^®  ^^^^  *nd  form  of  the 
beariné  surface  not  being  considerèd.  The  Tcore  firir,  solid  and 
heavy  is  the  masonry.  the  less  is  slidin£  of  the  *all  to  be  f 
feared. 

As  for  the  overthroif  of  the  wall  by  the  force  k  sufficient 
to  do  this,  îThich  is  proportional  to  the  ifeight  gacting  at  the 

centre  of  gravity  of  the  wall,  to  the  distance  x  of  the  horiz- 

digtançe 
ontal  projection  of  the  centre  of  gravity  froir,  the  point  of  ro- 
tation C,  and  inversely  proportional  to  the  perpendicular  a  let 

fall  froir.  the  point  C  or  the  line  of  action  of  the  force  k;  or 

g  X 

expressed  in  a  formula,  k  = ,  Bince  frorr.  thp  équation  of  the 

a 
lever,  a  =  g  ^  x, 

The  formulas  also  shows  that  «hen  tne  force  is  giv°n,  -^hich 
tends  to  overthro^  the  wall,  that  will  be  rrore  stable,  the  gr- 
eater  its  >»eight,  its  thickness,  and  the  Icwer  the  point  of 
application  of  the  force,  or  the  steeper  th^*  line  of  action  of 
the  force,  and  k  beicoires  entirely  undetrimental  jfhen  C  ><  x  is 
a  TiaxiiTium,  or  the  weight  or  thickness  of  the  irall  =  infinity, 
or  the  point  of  application  coincides  »ith  the  point  of  rotation. 

Ividently  the  weight  C  and  distance  a  being  constant,  x  may 

be  mcreased  to  hâve  the  centre  of  gravity  fall  as  near  its  in- 

ner  side  as  possible;  this  occurs  i*  its  height  be  incre&sed 

and  if  it  is  battering  externally.  ^or  exauple,  if  ^  '^all  Trith 

thickness  b  and  height  3  b  is  built  m  three  thicknesses,  the 

proportions  of  the  dimensions  of  the  first  beirg  b  :  b,  of  the 

9econ(f  2b  :  -,  and  of  the  third  4b  :  -,  its  weight  and  volume 

4  2 

would  ba  uncharged,  but  =  1 ^2  b  in  the  first  case,  in  the  last 

=  21^32  =  2  ^3  b  in  round  numbers.  Thus  the  wall  becoires  more 

stable  by  externally  having  a  batter  or  having  offsets,  according 
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to  a  fixed  lai*.  When  x  =  t  it  reaches  its  iriaxin-uir;  tut  this  n 
^oald  occur  when  the  wall  is  corbelled  out  so  niuch  on  ttie  ins- 
ide,  that  its  mass  is  fcisected  by  the  vertical  axis  A. 

A  buttress  is  nothin^  more  tban  a  wall  mass,  safe  against 
bein^  overthrown  by  its  conditions  of  stabllity;  its  effectiv- 
eneas  thus  increases  îfitfr:  1,  its  projection  at  its  base;  2, 
its  load,  i*e, ,  with  the  use  of  heavy  building  stone  and  its 
increase  in  height;  3,  by  corbellin^  it  out  on  the  inside.The 
point  of  application  and  line  of  action  of  the  force  k  are  al- 
ïïiost  always  given;  if  the  buttress  is  arran^ed  to  resist  the 
thrust  of  a  vault,  the  point  of  application  of  the  ■^orce  k  is 
found  at  the  intersection  of  the  tan£ent  to  the  central  line 
of  pressure  i^ith  a  vertical  throu£h  the  centre  of  ^ravity  (^i£. 
266);  the  tangent  K  is  itself  the  line  of  pressure  at  this  po- 
int. The  -.feight  C  of  the  wall  and  the  buttress  conibines  with 
the  thrust  at  the  point  of  application,  forming  a  résultant, 
^hich  ïïiust  lie  entirely  within  the  buttress, 

Thus  the  problen  is  as  follows,  if  the  stability  of  the  but- 
tress and  wall  is  to  be  increased  »ith  econoiry  of  material^ 
1,  the  point  of  application  of  the  force  irust  be  kept  low;  2, 
the  line  of  action  of  the  force  niust  be  steeply  inclined;  3» 
the  projection  of  the  base  of  the  buttress  is  to  be  kept  sirall. 

The  first  requireirent  will  be  satisfied  by  making  the  spring- 
in^  point  of  the  vault  as  low  as  possible,  the  second  corresp- 
onds to  giving  the  abutment  as  great  .^eight  ss  possible  and  to 
corbelling  the  construction  out  toifard  the  interéor,  so  as  to 
incline  the  axis  of  the  irasonry  inward,  that  is  drawr  throngh 
its  centre  of  gravity;  the  third  condition  correspon:3s  to  the 
projection  of  a  part  of  the  buttress  on  the  interior,  to  a  ré- 
daction of  its  irass,  «hen  peri|ittPd  by  the  course  of  the  line 
of,  pressure  (Fig.  2^7)  •  Herce  openirgs  are  adirissible  at  the 
base  of  the  buttress  as  well  as  above  a  lire  o^*'  pressure.  TU 
follows  froiD  ?That  has  been  said.  that  the  buttress  should  hâve 
a  projection  greater  than  its  breadth,  since  its  stability  in- 
creases iTiOre  jfith  an  inceased  projection,  a  heavier  load  and 
by  corbelling  out  inside,  than  by  an  increased  breadth. 

According  to  ail  this,  the  esthetic  ground  ideas  relating  to 
the  foriTiation  of  the  buttress  are  as  folloirs;  the  buttress  re- 
quires  a  considérable  frojection  at  its  base;  as  a  wall  filaster, 
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which  is  to  te  re^arded  as  an  addition  at  ri£ht  angles  to  the 
wall  for  strengtfaening  it,  the  tfiickness  of  the  tuttresa  must 
ît  least  equal  that  of  the  wall,  or  it  ?fill  appear  too  ifeak. 
Openings  for  doorways  are  admissible  in  ita  lower  portion,  the 
base  of  the  building  irust  be  broken  around  it.  The  offaets  in 
breadth  or  thickness  should  be  covered  by  simple  inclined  pla- 
nes, larger  or  smaller  in  accordance  with  the  arrangement  of 
tfae  whole,  and  îihich  iray  be  covered  shed  or  gable  inclined  roof 
stonea  to  shed  the  rain  viater  (Fig.  267).  If  this  inclined  sur- 
face te  of  considérable  extent,  it  may  properly  termirate  in  a 
gutter  îfith  a  lower  opening  for  discharge  of  the  -^ater.  the  1 
last  affording  opportunity  for  décorative  ornamert.  In  case  of 
strongly  projecting  buttresses,  not  only  a  string  course  at  t 
the  lower  ends  of  the  Windows,  but  also  a  gallery^  will  be  dés- 
irable sometinies,  and  this  forms  a  passage  around  the  building 
that  requires  openings  through  the  buttresses,  or  to  be  broker 
around  them  (Fig.  268). 

The  separate  offaets  of  the  buttress  may  be  treated  as  free 
ending  masses,  and  may  receive  light  décorative  ornaments.  The 
leading  ideas  relative  to  the  top  of  th^  buttress  are  as  foll- 
ows:-  It  is  either  terminated  beneath  the  main  cornice  in  an 
tnclined  plane  or  a  free  ending  pièce  of  ornamental  work;  or 
it  is  connected  with  the  main  cornice,  of  which  the  whole  or 
ïïierely  its  upper  or  lower  members  may  be  broken  around  the  but- 
tress (Fig.  269);  or  lastly  it  interrupts  the  main  àornice,  ^ 
^hich  dies  against  either  side  of  the  buttress  (Fig.  269);  in 
the  last  case  it  may  te  terminated  by  heavy  masses  to  which  t 
tîio  ground  ideas  are  applicable.  This  load  either  consists  of 
a  figure  décoration,  or  the  pinnacle  takes  the  form  of  a  stone 
pier  diminishinl  in  pyramidal  form,  or  that  of  a  stone  pier 
similarly  diminished;  the  motive  of  groups  of  figures  is  pref- 
eratly  that  of  the  Renaissance,  and  that  of  a  pyramidal  mass 
of  stone  belongs  to  the  Cotnic;  in  place  of  tbe  latter  otelisk? 
and  employed  in  the  late  Renaissance  after  the  précèdent  of  the 
toffit  in  Albano. 

The  most  effective  means  of  loading  the  upper  end  of  the  but- 
tress always  consists  m  corbelling  out  the  main  cornice  above 
arches,  which  throw  on  the  buttress  the  entire  weight  of  the 
miass  between  two  buttresses  (Fig.  27C);  a  still  heavier  load- 
in-  is  âttained  by  means  0^  a  kind  of  attic  story  erected  above 


1^^ 

-*-  >  > 

the  rfiâin  comice  and  conatructed  of  simple  arche?  spannin^  the 
spâce  bet?feen  two  buttresses  (Fié-  271).  The  arches  could  te 
utilized  as  openings  for  admitting  light  to  the  atttc  of  the 
building,  being  at  the  same  tinie  windons  in  a  gmall  corridor 
or  in  small  chambers  in  the  roof.  The  Gothic  style  indeed  in- 
trodaced  the  so-called  gable  dormer?  for  this  purpose  to  load 
the  buttress  in  accordance  with  a  similar  principel. 

If  the  buttresses  are  arranged  inside  a  building,  it  niay  well 
happen  that  they  need  to  appear  externally,  only  as  low  bnttr- 
«?S3es  of  Œoderate  projection  (?ig.  272);  thèse  inay  terminate 
at  top  in  any  suitable  iranner  without  the  necessity  of  vertic- 
âlly  dividing  the  upper  îrall  of  a  building  in  several  stories; 
in  other  cases  they  may  perhaps  require  a  very  >fide  projection, 
according  to  the  arrangeaient  of  the  vault,  so  that  by  vaulting 
over  the  spaces  betifeen  buttresses  iiiay  be  forired  external  gal- 
leries  over  deep  recesses,  or  above  a  ros  of  internai  chapels. 
(^ig.  273). 

A3  the  breadth  of  the  buttress  is  diirinished  by  offsets,  tb- 
er3  itay  te  offsets  in  the  thickness  also,  but  rfhich  can  only 
be  small  on  account  of  the  sirall  thickness  of  the  buttress; 
(^ig.  274);  it  is  other*»ise  if  perhaps  bridge  piers  hâve  butt- 
ressfriike  offsets,  ^hen  thp  breadth  of  the  pier  is  considérable, 
on  angle  buttresses  of  towers  that  are  always  c^v^lo].t-c  cr:  ^ 
troader  base,  or  on  additions  for  strengthening  the  angles  of 
the  bases  of  monuir-ents,  fountains,  etc. 

Groups  of  buttresses  are  always  required  at  the  angles  of  v 
vaulted  rooiiis  and  buildings,  especially  on  to^ers,  and  they  are 
soietimes  employed  in  connection  jrith  stairiray  towers.  The  us- 
ual  modes  of  arrangeirent  are  the  following  (^ig.  27^);  the  but- 
tress is  set  back  froir.  the  angle  at  a,  directly  at  the  angle 
at  b,  or  diagonally  at  c;  the  corresponding  arrangeEsnts  of  a 
stâir^ay  tower  would  be  as  a  a'.,  b'  and  c'  ,  this  tower  teing 
one  of  the  niost  appropriate  expédients  for  strengthening  the 
single,  at  the  sarr.e  time  playing  an  important  part  as  a  serv- 
ants' stairway  in  many  cases.  The  group  of  buttresses  may  coin- 
bine  in  in  a  mass  at  their  base,  ?«*p%rating  above  this  (^ig. 
277);  by  the  use  of  diagonal  members  ir.ay  be  obtam^d  peculiar 
arrangements  of  piers,  as  in  the  treatment  of  buttresses  in 
i'^othic  style,  mémorial  columns  and  similar  forms  of  piers. 
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Battresass  are  in  nowise  a  monopoly  of  the  Cothic  style,  so 
as  to  be  auited  to  tfcat  alone,  or  that  they  irust  àlwaye  be 
treated  îiith  Gothic  forma;  tfcen  are  a  gênerai  resuit  of  vault- 
ed  construction,  and  in  case  of  a  problem  similar  to  those  sol- 
ved  in  the  middle  a£es,  we  cannot  dispense  with  this  expédient 
of  tne  battress.  gut  if  we  désire  to  give  to  it  a  Renaissance 
form,  thus  entirely  neglecting  the  existence  of  the  Gotfiic  st- 
yle, ne   should  return  to  the  forirs  devised  by  the  Œiddle  âges 
up  to  a  certain  degree;  the  generally  valid  |:aFt  of  icediaeval 
architecture  is  this,  that  it  created  forir.s  which  cannot  be 
replaced  by  better  ones.  To  exclude  those  forirs  on  principle, 
ifould  be  to  advance  backjfard,  Conversely  ?fe  must  never  feel 
constrained  to  retain  the  détail  forins  of  Cothic  employed  in 
its  buttresses  and  flying  buttresses,  tecause  it  kne»  not  how 
to  use  others.  On  principle  ne   should  avoid  the  use  of  buttres- 
ses as  merely  décorative  parts,  as  likewise  occurred  in  the 
Gothic  style  nothing  is  to  be  resisted,  but  certainly  must  not 
faii  into  the  opposite  error  of  the  Renaissance,  of  ^reatly 
enlarginé  the  volutes  of  modillions  intsnded  for  a  sir.all  scale, 
and  of  employinl  theni  as  purposeless  forTr:S  for  buttresses,  in 
the  sensé  of  being  gênerai  form  syirbols  for  the  indication  of 
a  horizontal  thrust, 

?lyin£  buttresses  are  counter  arches,  ;fhich  do  not  transmit 
the  thrust  of  vaults  to  the  mass  of  a  fcuttress  by  a  heavy  and 
inflexible  buttress  pier,  but  by  an  arch,  which  itself  exerci- 
ses a  thrust,  Plyin£  buttresses  becoirie  necessary  in  ail  basil- 
ican  designs  of  several  aigles,  they  rray  also  be  used  <ihen 
the  buttresses  are  ertirely  omitted,  but  fixed  points  exist, 
for  example  rocks,  massive  ifalls,  etc, ,  to  which  the  thrust  of 
a  vault  may  be  transmitted,  Finally  they  lose  their  function 
as  arches  exerting  thrusts  if  free  standing  piers  or  the  angle 
ïïiasses  of  towers,  are  connected  with  the  principal  mass  of  a 
building  by  oblique  struts  or  by  horizontal  bridges  supported 
by  theE, 

The  following  modes  of  arrangement  are  possible; - 
a,  three  or  four  aisled  basilican  building?. 

1,  merely  a  single  buttress  is  reauired;  2.  t*o  separate  but- 
tresses are  necessary  (^ig.  275).  3.  t.o  increase  the  résistance 
are  necessary  two  flying  buttresses,  connected  together; (Fig.275) 
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4,  for  the  aame  reasons  but  one  flying  buttress  is  reqaired, 
though  this  lEQSt  be  very  heavily  loaded. 

t,  five  or  six  aisled  baailican  buildings. 
1,  the  pairs  of  side  aisles  are  of  différent  heights,  Two 
flying  battresses  are  ther  arranged  above  each  aide  aisle,  as 
on  the  cathedral  at  Beaavais  (Fié-  280),  or  a  single  flyin^ 
buttress  spans  the  oater  aisle,  while  a  second  larger  one  is 
throtn  over  both  side  aisles  to  the  centre  aisle,  as  on  the 
cathedral  of  Notre  Dame  at  Pans  (Fi£.  2S1).  m,    the  side  aisl- 
es are  of  equal  height,  when  the  inner  aisle  requires  two, and 
the  outer  aisle  a  single  flying  buttress  (Fig.  282). 

The  buttress  niass  against  which  the  flying  buttress  abut  must 
satisfy  the  requirements  stated  at  the  beginning  of  this  Chap- 
ter,  but  it  is  particularly  necessary  to  locate  its  centre  of 
gravity  nearest  its  inner*  gide  by  corbelling  in.fard  the  irasses, 

The  flying  buttresses  are  thernselves  to  be  regarded  as  arches, | 
and  are  to  be  correspondingly  treated,  they  -till  be  more  stable 
if  in  the:forni  of  half  a  pomted  arch,  than  that  of  a  quadrant; 
further  in  case  of   very  high  centre  aisles  like  those  of  the 
larger  Cothic  cathedrals,  they  not  only  resist  the  thrast  of 
the  vaults,  bnt  alao  hir:3er  ths  vibrations  of  the  centre  ^Isle 
caused  ty  violent  storirs.  In  such  w.ifhty   structures  it  n.ay  hap- 
pen  that  the  total  lass  of  the  buttresses  and  the  flying  butt- 
resses présents  so  large  a  surface  to  the  action  of  the  wind, 
that  they  require  to  be  connected  by  transverse  «arches.  Should 
such  a  case  actually  occur,  the  building  7»ould  be  concealed  by 
a  formai  structure  of  buttersses  and  arches. 

If  the  ifall  mass  of  the  buttress  is  to  be  decorated,  one  must 
distinguish  between  those  points  that  may  be  made  lighter  by 
openings  fithout  mjury  to  their  structural  meaning,  and  those 
points  which  may  be  iterely  decorated  by  niches  cont^îining  fig- 
ures, canopies,  inlaid  pan^^ls,  etc.  To  utiliz.^  th^  upper  edges 
of  the  flying  buttress  as  channels  for  rain  ifater,  ^hich  ^n.^ 
\oA--^    i\    -'  '  ^^'^.Y[^   :^^''.^^,    i^ill  seldoTT:  be  repeated,  being  not 
a  very  practical  procédure, 

It  is  self  évident  that  a  tuttress  can  fulfil  its  purpose  of 
strengthening  tbe  wall  only  *hen  the  masonn;  is  ^ell  bonded  t 
tOt^ether.'  hence  a  buttress  could  scarcely  be  constracted  of 
boalders  or  Cyclopean  masonry.  A  good  bond  car  only  be  obtained 
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vfith  rafctle  of  quarried  stone,  ashiar  masonry  or  brickw6rk; 
the  bondin^  of  ashlar  nasonry  ifould  be  stron^est  if  blocks 
eut  »fith  reentrant  angles  îfere  used  (?ig.  263  a).  If  a  «ail 
is  about  3  ft.  tfiick  with  ashlars  about  2  ft,  long  and  1  ft. 
«ide,  a  buttress  projecting  3  ft.  and  having  an  equal  ifidth 
ifould  be  ifell  bonded  as  shown  in  ^ig,  283  b-  If  the  buttresses 
are  built  of  brick  masonry  ail  offsets  diminishing  apuard  must 
diniinish  by  courses, 

D.  OPENING?  IN  ;VALLS. 

0pening3  in  walls  are;  I,  openings  in  masonry;  II,  openings 
in  .falls  of  wood  or  iron.  Their  purpose  is  either  the  admissi- 
on of  light  ifhen  they  are  Windows,  or  to  permit  passage  when 
they  are  doors  and  gateways.  To  the  latter  may  be  added  the  p 
portais  of  tunnels,  gateway  bridges,  openings  for  passage  of 
ifater,  etc.  The  leading  idea  in  the  formation  of  openings  in 
walls  results  from  the  construction  of  the  wall,  a  part  of  wh- 
ich  is  removed  by  the  opening,  so  that  the  bonding  is  interrup- 
ted  in  one  place,  the  adjustment  of  the  interruption  of  the 
bond  dépends  first  on  the  clear  width  of  the  opening.  The  for- 
mation of  the  opening  is  further  arranged  in  accordance  with 
the  thickness  of  the  wall,  and  with  the  qnantity  of  light  to 
be  admitted  to  the  room,  or  in  case  o^'  docrs  te  the  desired 
ease  of  passage, 

The  formation  of  openings  in  yralls  further  dépende  on  the 
means  of  closing  tnem,  and  finally  on  the  two  point??  ir^ntion- 
ed  in  Tectonics,  the  self  limitation  of  the  iraterial  next  an 
opening  in  the  form  of  raised  members  and  borders,  as  taking 
the  form  of  a  withdrawal  of  the  material  from  the  opening  and 
laying  bare  its  int^rior. 

I.  Openings  in  masonry  walls. 

le  shall  notf  examine  first  a  few  problems,  such  as  commonly 
occur  in  case  of  openings  in  walls.  before  considering  the  dé- 
tails of  doors  and  Windows. 
a.  General. 
1.  Spans  of  openings  in  walls  and  their  bond. 

Ihe  simplest  mode  of  covering  narrow  openings  in  walls  of  ma- 
sonry will  be  by  a  single  lintel;  this  may  be  eut  in  varions 
ways  (Fig.  2B4);  but  it  would  thereby  be  weakened.  and  a  frac- 
ture at  its  middle  is  to  be  feared.  The  fracture  of  a  simple 
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lintel  will  less  easily  occur  when  wrou£ht  froïc  a  very  hard  ir, 
iraterial,  or  if  made  deeper  at  its  centre  (^i^a,  234.  253;  ^ 
stone  hollowed  oat  on  the  underside  ifill  not  be  as  easily  bro- 
ken  if  it  ia  fornied  like  a  keyatone  (Fi^..  285),  or  if  a  Joint 
be  made  at  that  point  jfhere  it  threatens  to  break.  Whether 
hollowed  or  not,  a  stone  lay  be  protected  from  fracture  by  its 
load  being  supported  otherifise,  nnost  simply  by  tîfo  blocks  (Fi^. 
2S5).  This  Hiay  be  irost  perlectly  done  by  three  voussoirs  (Fig, 
2S6)  vfhich  act  as  an  arch.  The  same  end  ir.ay  be  attained  in  many 
cases  by  allo^inê  a  keystone  to  extend  through  two  courses  (Fi^. 
286).  Further,  three  voussoirs  may  be  so  Jointed  that  their  1 
lo/fer  surfaces  form  a  plane.  Thèse  and  other  modes  of  coverin^ 
narrow  openinga  are  especially  used  for  cellar  ifindows,  the  a 
arched  foric  of  the  covering  atones  may  in  irost  cases  be  choaen 
at  pleasure,  and  it  permits  the  moat  diverse  forirs  (Fig.  287), 
since  it  is  scarcely  necessary  to  consider  irerely  the  décorat- 
ive side  of  the  arrangement. 

As  for  îfhât  concerns  the  bond  of  thèse  siirpler  constructions 
of  openings  in  ifalls,  the  folloîiing  notives  would  resuit  froŒ 
the  previously  treated  ground  lasfs  relating  to  bonds,  it  being 
assuiïied  that  the  construction  of  the  covering  and  Joints  is  to 
be  m  eut  stone. 

1.  In  masonry  of  boulders  and  rubble.  the  stones  iray  hâve  i 
irregular  and  inclined  Joints,  since  thèse  kirds  of  nsasonry  a 
are  better  adapted  to  random  joints  than  to  vertical  ones. 

2.  In  polygonal  and  Cyclopean  masonry,  one  irust  seek  to  obt- 
ain  a  suitable  lintel  with  a  horizontal  underside,  or  to  arra- 
ange  three  stones  with  radial  Joints  (Fig.  2S9);  further,  to 
arrange  the  stones  of  the  Jambs  to  form  regular  Jambs,  whether 
vertical  ir  rectangul?r,  or  inclined  in  trapezoidal  openings. 

An  interesting  example  of  a  small  window  ffith  a  bond  suited 
to  Cyclopean  masonry  is  hère  given  from  the  eastern  choir  of 
the  cathedral  of  Trêves  ("^ig.  29C),  belonging  to  the  end  of 
the  12  th  century. 

3-  In  irregular  masonry  mostly  composée  of  blocks  with  reen- 
trant angles,  an  example  of  which  was  givpn  ir  Fig.  7  ^nà   founc 
in  Greece,  the  most  varied  modes  of  spanning  the  openings  bec- 
ame  possible,  the  Joints  ?^nd  possible  projecting  bosses  giving 
rise  to  peculiar  forms.  Such  arrangements  are  entireln  pleasing 
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and  prôper  for  the  fortress  character  of  many  tuildin^s,  if 
not  affected  as  in  the  ifindows  of   the  neiv  ralace  in  Paden-FaderJ 

(Fié.  291). 

4.  In  ffiixed  niasonry  partly  built  of  quarried  atone  and  part- 
ly  of  bricks  or  stones  froE  river  beds  in  herringbonecbond,  t 
as  a  rule  the  openin^s  should  be  covered  by  lintels,  againat 
;fhich  the  bond  dies;  or  by  arches  a^ainst  wbose  top  the  bond 
stops  as  it  may  chance.  Peautiful  exairples  of  such  mixed  mason- 
ry  of  the  Roman  period  and  of  the  niiddle  âges  are  shown  in  the 
illustrations  froiTi  the  impérial  palace  in  Trêves  and  from  a  b 
buttress  of  the  Nicolai  church  in  Eaatzen  (Pigs.  292.  293,  294). 
In  the  first  exan-iple  the  masonry  belo*  the  sprin£in£  censists 
of  alternations  of  three  courses  of  bricks  irith  three  of  quar- 
ried rubble'  the  bricks  of  the  arches  are  not  trapezoidal  but 
are  raerely  thin  bricks,  and  the  stones  are  regularly  dressed 
but  not  as  ashlars,  The  bricks  are  13  3/5  ins.  lon£,  J.  9/I6 
ins.  thick.  and  the  beds  and  joints  hâve  the  same  thickness  as 
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the  bricks.  The  largest  tile  in  the  arch  paeasures  21  3  ^S  ins. 
square  by  2  3^4  ins.  thick.  The  dressed  stones  are  S  1/2  ins. 
thic£  and  7  l^S  to  3  11^1^  ins.  broad.  Tn  the  last  case  (?ig. 
294),  larger  blocks  of  granité  alternate  as  voussoirs  -fith 
STialler  fragments  of  granité,  and  the  rrasonry  consists  of  e.Pxt- 
irely  irregular  granité  rubble,  the  angles  teing  strsngtôened 
by  larger  regularly  dressed  blocks  of  granité. 

Cpus  reticulâtuïïi  is  seldoir,  eirployed  otherwise  than  in  combi- 
nation  with  regular  arches  of  bricks  or  stone,  against  i^hich 
abats  as  may  chance. 

3.  In  peculiar  kinds  of  asblar  ir.asonry  like  that  previously 
described,  frono  a  chnrch  in  Naples  and  the  fortress  in  Florence, 
simple  narroîf  openings  were  formed,  covered  by  a  single  voussoir, 

6.  We  hâve  already  considered  generally  openings  in  asblar 
irasonry  for  small  spans,  as  in  cellar  windo-^s  and  openings  o"f 
ail  kinds  for  admission  o"^  light.  In  case  of  wide'*  openings, 
thsre  is  to  be  especially  exammed  their  covering  by  arches, 
(segmentai,  elliptical,  seiniciccular  and  pointed),  as  ^ell  as 
the  Jointing  of  thèse  arches  in  connection  witb  the  bond  of 
the  noasonry. 

To  not  ifeaken  the  croifn  of  the  arch,  the  extrados  is  either 
draifn  parallel  to  the  intrados,  or  the  voussoirs  are  arranged 
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in  accordance  with  the  coursed  bond,  that  tlie  keystone  niay  hâve 
the  required  beight.  If  the  arch  conaists  of  onle  3»  5  oi*  7  st- 
onea.  it  will  not  be  very  difficult  to  bond  them  with  the  ash- 
lar  itasonry,  since  the  arch  will  scarcely  affect  more  than  four 
courses  in  height.  for  practical  reasons  the  divisions  of  the 
arch  rauat  be  so  chosen  as  to  be  saited  to  the  natural  height 
of  the  courses  of  stone.  being  at  icost  15  3^4  to  23  5^8  ins. 
thick;  ^or  Bcasons  of  stability  it  is  préférable  to  œorapoae  t 
the  arch  of  as  ir.any  voussoirs  as  possible.  Therefore  it  would 
be  *ell  to  base  the  division  of  the  arch  on  the  least  thickness 
of  layer  of  the  stone,  since  the  voussoir  irust  be  «tÉdçr 'at  the 
extrados  than  on  the  intrados,  and  to  divide  the  intrados  in 
as  man'i  stones  as  the  space  peririts,  since  for  reasons  of  sta- 
bility is  is  besT.  to  lessen  the  span  of  the  arch  by  corbelling 
at  the  abutment,  and  this  division  ir.ay  vary  within  tolerably 
distant  liicits. 

The  division  of  the  arch  into  voussoirs  and  of  the  wall  in 
courses  will  collide,  if  either  division  be  not  dépendent  oïl 
the  other-  In  regard  to  the  division  of  courses  and  voussoirs, 
the  folloi^ing  cases  are  possible. 

a,  the  courses  are  of  equal  height;  b,  heights  of  courses  *i 
are  alternately  equal;  c,  the  courses  hâve  unequal  heights;  d, 
voussoirs  are  of  equal  width;  e,  widths  of  voussoirs  are  alter- 
nately equal;  f,  their  widths  are  unequal. 

Since  the  construction  dépends  entirely  on  the  form  and  span 
of  the  arch  over  the  opening,  each  separate  case  will  lead  to 
a  spécial  mode  of  division;  it  is  snfficient  to  reTreitber  he^^e, 
that  strongly  loaded  segmentai  arches  should  bave  their  depths 
increased  toward  the  abutments  (?ig.  295  a);  arches  with  high 
rise,  toward  their  crowns  (Fig.  295;b);  at  the  saine  tine  when 
the  5?idths  of  voussoirs  nre  unequal,  they  should  be  wider  to- 
ward  the  crown  than  the  abutments. 


The 


inting  of  arches  of  wide  span  or  the  ccverirg  of  naî-ro^ 


openings  is  always  to  be  arranged  according  to  the  heights  of 
the  courses  of  the  niaterial  when  the  wall  is  of  brick;  if  the 
arch  itself  is  of  brick  it  should  always  be  constructed  of  vo- 
ussoirs or  bricks  of  tapered  forin,  or  the  bricks  inan  be  rectan- 
gular  and  the  ir:ortar  joints  be  .^edge  shaped.  Put  in  ail  cases 
it  vfill  be  bes  to  make  the  extrados  of  a  bricg  nrch  parallel 
to  the  intrados,  for  it  is  alwajrs  prefprable  in  brick  constractij 
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to  eiploy  a  nomal  forn;  of  brick  throu^hout;  wed^e-shaped  kor- 
tar  joints  are  préférable  to  tapered  bricks,  and  to  dress  off 
the  outer  ends  of  the  bricks  to  unité  sfell  with  the  îfall  bond 
would  not  only  be  formai  but  useless. 

If  it  i3  desired  to  iriake  a  brick  arch  not  concentric  but  wi- 
tbi  a  stepped  extrados  as  in  ashlar  Fasonry  (Fig.  296),  tfcis 
can  be  done  in  two  ways,  eitfaer  by  horizontal  and  vertical  or 
horizontal  and  radial  liiritin^,  joints»  but  thls  arrangement  w 
^ould  possess  no  considérable  structural  value,  particilarly 
in  the  second  case,  since  the  bricks  ^ould  hâve  to  be  eut  and 
rubbed  to  taper  shapes,  but  would  be  justified  ir  iranfncases 
for  décorative  reasons;  further  one  «ould  scarcely  increase 
the  depth  of  a  pointed  brick  toward  its  cronn,   or  of  a  segnien- 
tâl  brick  arch  toward  its  ends  (pig.  297  a)  fo^"  small  epans, 
since  cutting  the  bricks  would  make  the  strength  of  the  arch 
doubtful,  and  to  offset  the  bricks  would  Fiake  the  arch  appear 
ugly.  To  construct  the  arch  of  several  concentric  rings  is 
structurally  purposeless,  since  only  a  stren^thened  arch  sfith 
radial  joints  extendin^  through  its  entire  Gepth  îfoald  not  or- 
ly  appear  but  woald  really  act  as  such.  Poman  arches  composed 
of  several  ro>fs  of  bricks  owe  their  stren^th  only  to  the  excel- 
lent lEortar  and  not  to  their  construction, 

S.  The  arch  may  be  decorated  fi^-st  by  the  alternation  of  the 
ïïiaterials  employed  as  in  brick  masonry,  voussoirs  may  be  inser- 
ted  between  the  bricks  of  the  arch.  A  second  motive  for  decor- 
atmg  the  arch  consista  m  accentin^^  its  principal  points,  suc!^ 
as  the  cro^n,  springin£  points,  and  the  joints  of  rupture  {Jif,' 
297  b)'  the  brick  construction  of  the  Dutch  Renaissance  is  ch- 
aracterized  in  this  wau,  -^^here  keystones,  impostg  and  stones 
at  joints  6f  rupture,  lere  placed  in  arches  of  the  moat  différ- 
ent kinds,  while  the  remainder  of  the  arch  was  ertirsly  of  brick, 

Not  only  the  Dutch  tu""  also  the  Italian  Renaissance  v^ought  to 
relieve  arched  construction  by  accertin£  the  springing  peints, 
points  of  rupture  and  crowns,  esppcl^lly  in  the  door^ays  of  thp 
sinpler  houses  and  also  in  simple  piastered  ceilings  ,  nhose 
plainness  required  the  invention  of  original  motives,  A  few  ex- 
amples of  such  motive?!  for  doors  of  houses  from  Como,  Pergamo, 
^ellagio  and  ^rescia,  might  find  place  hère  (Figs,  298,  299, 
3C0)i  the  latter  is  more  characteristic  than  beautiful  or  wor- 
thy  of  imitation;  ail  the  joints  of  the  splayed  soffit  and  jaurta 
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radiate  from  a  sin^l^  point  at  the  height  of  the  huinan  eye. 
Put  with  the  exception  of  those  marked  f,  thèse  joints  are  not 
peal  tut  sham  ones.  The  idea  of  this  sham  architecture  cannot 
be  regarded  other-fise  than  objectionable. 

An  eathetic  motive  suitable  for  ordinary  plastered  masonry 
consists  in  coverin£  the  real  arcb  over  door  or  window  openin- 
£s  by  a  slab  of  stone  placed  ^efore  it,  which  may  hâve  a  œouI- 
ded  edge  or  be  decorated  by  foliage,  the  key  stone  and  iirposts, 
as  *ell  as  those  at  the  rupture  joints  iray  each  be  treated  in 
ita  own  ;fay. 

The  impost  is  always  accented  and  its  treatment  iray  follow 
the  most  diverse  modes;  foliage,  heads,  shields  of  arms,  etc., 
are  suitable  for  its  character.  The  keystone  bein^  the  most  i 
important  point  of  an  arched  construction  requir^^s  r  spécial 
accent,  in  rany  cases  it  also  serves  the  irost  diverse  purposes, 
and  may  therefore  soiretimes  be  formed  as  a  corbel  to  support 
a  projecting  cornice,  sonjetimes  be  intented  to  support  a  bust, 
ghield  of  arms  or  one  bearing  the  nnmber  of  the  building.  The 
noblest  décoration  of  a  keystone  will  al^ays  be  a  buman  head; 
3ym|)olic  emblems,  heads  of  aniirals,  etc.,  iDay  be  substituted 
for  a  head,according  to  the  purpose  and  importance  of  the  buildij 

2.  Thickness  of  «ail  and  light  and  spacial  cnarartf*r 
of  doors  and  windods. 

Openings  in  extp.rnal  -^alls  in  irnst  cases  are  intended  for 
admission  of  light  to  a  room,  or  to  give  access  to  men  or   an- 
imais. Even   embrasures,  i^hose  direct  purpose  is  to  permit  the 
passage  of  a  projectile,  are  always  to  be  regarded  as  openin^î» 
for  light,  since  they  nust  be  so  arranged  fer  the  object  to  bp 
seen  at  which  the  projectile  is  aimed.  In  arranging  plans  of 
openings  in  ifalls,  the  leading  idea  for  Windows  is  admission 
of  light;  for  doors  to  f^cilitate  accusa;  hence  the  opening 
should  be  widened  either  nutside  or  inside;  an  external  widen- 
ing  is  necessary  or  suitable  for  doors  used  by  large  numbers 
of  persons,  and  for  Windows  not  to  be  looked  through  outward, 
as  in  case  of  high  church  Windows;  an  internai  widening  is  dé- 
sirable for  many  doors,  when  a  room  is  to  be  quickly  emptied 
of  people,  as  for  théâtre  and  church  doors;  also  for  Windows 
intended  for  looking  through,  like  those  of  dwellings  and  many 
public  buildings. 
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Another  reason  for  deciding  whethep  an  opening  in  a  wall  sh- 
all  te  enlarged  oatside  or  inside  is  the  mode  in  whicb  the  fc 
doors  or  aaahes  are  to  open;  if  thèse  are  not  folding  tbe  ope- 
ning  icust  often  be  gplayed  inaide  so  that  the  door  or  sash  does 
not  Project  beyond  the  janib  (Fig,  301);  if  folding,  the  splayed 
janib  may  be  narroïrer  and  the  opening  may  be  splayed  outaide. 
If  the  door  or  shsh  is  reqaired  to  entirely  fit  into  the  jamb, 
pilasters  projecting  inside  ^rill  soffietimes  be  naeded  (Pig.  302) J 
whose  projection  froni  the  inner  surface  of  the  ^all  may  be  con- 
sidérable, if  the  (fall  is  not  sufficiently  thick  to  receive  t 
the  entire  door  or  sash,  that  it  may  not  ppoject  inside, 

Conversely  in  case  of  doors,  the  doorifay  may  project  from  t 
the  outside  of  the  ifall,  both  to  facilitate  passage  and  to  af- 
ford  a  projecting  shelter,  thus  makind  the  opening  in  the  wall 
deeper  than  could  be  obtained  wit  the  thickness  of  the  wall 
alone.  This  arrangement  may  be  necessary  for  entrances  of  chur- 
ches,  palaces,  city  halls  and  similar  buildings  for  public  aa- 
semblies. 

3.  ù'eans  of  cloaing  doors  and  Windows. 

For  ail  openings  in  /valls  intended  to  be  temporarily  open  or 
closed,  this  requirement  will  aid  in  determining  their  arrang- 
eaient in  plan.  Rectangular  doors  and  ifindows  are  al?Tays  préfé- 
rable for  rooms  of  di^ellings  on  account  of  admission  of  light, 
the  joinery,  ease  of  opening  and  closing,  and  for  placing  car- 
tains  before  the  opening,  that  is  usually  spanned  by  a  segmen- 
tai or  round  arch.  In  public  buildings,  fhich  require  larger 
doors  and  Windows  on  account  of  the  depth  of  rooms  to  be  ligh- 
ted  and  the  greater  number  of  persons,  the  doors  and  Windows 
need  to  be  round  headed,  or  the  Windows  may  be  divided  by  mul- 
lions  if  quite  wide;  Windows  seldojs  opened  by  spécial  mechanism 
for  ventilation  like  those  of  churches  and  buildings  for  ordi- 
nary  purposes  of  ail  kinds,  dépend  less  on  the  form  of  spanning 
the  opening.  It  is  generally  unnecessary  and  bad  to  made  the 
doors  pointed  at  top  (^ig.  301),  even  in  case  the  form  of  arch 
prevailing  in  the  building  is  pointed;  this  is  one  of  the  most 
common  faults  of  architects  ignorant  of   the  spirit  of  Cothic, 
believing  it  necessary  to  make  the  doors  pointed  because  of 
the  Windows. 

The  Gothic  style  indeed  made  doors  pointed  but  seldom,  the 

relieving  arch  was  usually  pointed,  but  the  door  terminated 
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by  a  straight  lintel  or  this  is  cat  aegment&l;    but  if  the  door 
is  made  pointed  (Fig.  304)  tbe  internai  openin£  irast  commonly 
hâve  a  segmentai  arch,  since  the  door  could  not  be  o^ened  if 
a  pointed  arch  were  used  with  a  pointed  tunnel  vault  above. 

4,  Liffiting  forms  of  tbe  niaterial  towards  openin^s 
as  projections,  borders  and  splays,  ita  interior  exposed, 

We  hâve  already  pursaed  the  thought  in  various  places,  that 
ide&s  associated  with  convex  and  concave  forma  give  the  leading 
points  for  a  multitude  of  «stbetic  forma.  They  play  a  chief  p 
part  in  the  architraves  of  openings  in  walls,  Therefore  the 
construction  of  thèse  openings  détermine  the  choice  of  the  sec- 
tions of  theip  architraves. 

l^et   a  b  (Fig.  305)  be  the  direction  of  a  ray  of  light  passin^ 
through  an  opening  enlarged  outaide,  and  let  c  be  a  parallel 
aahlar  of.  the  wall;  it  is  évident  that  the  entire  enlargement 
of  the  opening  may  be  so  moulded,  that  the  splay  a  b  forma  the 
limit  irithin  which  lies  the  moulding.  Further,  the  entire  space 
from  c  to  d  (Fig.  305  b)  may  be  replaced  bp  a  border  profile 
to  make  the  architrave  atill  wider;  finally  the  parallel  ashl- 
ars  and  their  margms  may  be  moved  forward  to  the  point  e  (Fig. 
305  c) ,  leaving  the  splay  c  d  as  in  the  first  case,  or  this 
may  be  replaced  by  a  moalding;  in  the  two  first  cases  the  total 
ïfidth  c  d  of  the  profile  is  ^reater  than  in  thf^  thir:^  case,  t 
th3  enlargement  of  the  op'=»ning  is  eqa'il  in  the  first  and  last 
cases,  but  the  -^idths  of  the  profiles  are  r^J  fièrent.  Accordin^ 
to  this  princifle  of  fc^iring  the  nrerirgs,  thp  free  choice  is 
open  to  as,  of  how  wide  to  mae  the  architrave,  înd  ho^  mach  to 
splay  the  opening.  The  principle  nf  this  kind  of  architrave  i? 
based  on  the  assumption  that  the  opening  in  the  iiall  is  formed 
by  omission,  when  th^.   sair.e  bond  is  err.rlnyed  for  the  entire  fall, 
?fhether  of  stone  or  brick;  or  in  other  kind?  o^  ir=i3Tnry  th^»  0 
opening  is  enclosed  by  a  1  «^yer  of  ashlars  or  Irricks  (Fig.  306). 
The  second  structural  principle  détermines  the  choice  of  moul- 
ding  for  an  opening  consista  in  enclosing  the  ofening  by  a  spé- 
cial architrave,  against  îfhich  dies  the  masonry  (Fig.  307)-Th^ 
TTiasonry  may  be  ashlar,  Cyclopean,  rubble,  brick  or  any  other 
kind,  sfhile  the  architrave  is  of  stone  or  brick. 

If  ne   recall  that  by  ?fall  face  ife  always  urderstand  the  real 
or  idéal  vertical  plane  from  }»hich  proJect  the  paneled  ashiars, 
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and  !fhicb  coïncides  with  the  faces  of  those  havin£  triangular 
Joints»  in  accordance  with  tbe  first  principle  of  the  construc- 
tion of  openings  in  «falls,  tfie  profile  of  the  architrave  is  al- 
;fay8  behind  the  wall  face,  bat  it  way  proJect  in  front  of  that 
in  accordance  ifith  the  second  prinoiple;  bat  principles  must 
alïiays  be  aeparated  and  never  comfcined,  so  as  to  hâve  the  arch- 
itrave Project  fron  the  face  of  the  lall,  unless  it  is  struct- 
urally  separate  froir  the  wall,  for  otherwise  surplus  stone  must 
be  eut  from  each  block  of  the  architrave. 

In  very  thick  iralls,  the  openings  hâve  very  wide  Jambs,  which 
iTiay  be  constructed  of  ashlaps  in  two  jrays,  elther  as  shown  in 
plan  at  a  and  b  (Fig,  30?),  where  the  splay  is  prodaced  by  gt- 
ones  set  obliquely,  or  according  to  the  plan  c  and  d  (?ig.  309), | 
jfhere  the  splays  are  replaced  by  pectangular  offsets'  the  exam- 
ples  b  and  d  represent  the  architrave  as  projecting  considera- 
bly  froir.  the  ifall  face.  In  case  d  the  rectangular  offsets  iray 
be  rpplaced  by  suall  coluEns  in  windoifs  and  entrances,  or  the 
angles  bet»een  the  offsets  nay  be  filled  by  small  colunins  (Fig- 
310),  whose  capitals  support  arches  prifiled  in  any  iranner. 
b.  Spécial  on  doors,  Windows,  gateways,  etc. 

As  already  stated,  openings  in  walls  are  for  admission  of 
li^ht  as  .findo^s,  or  arp  passages  of  ail  kinds,  doors.  gate^ay, 
fortals  of  tunnels,  gateway  bridges,  for  ifater,  snd  others  suer 
as  eabrasures,  for  ventilation,  etc.  Tindows  are  formed  in  ver- 
tical walla,  either  vith  a  vertical  axis  like  wheel  windoifs, 
in  which  ife  include  ail  Windows  arranged  about  a  centre,  or 
are  skylights  in  ceilings.  According  to  their  uses  they  princi- 
pally  belong  to  dwellings,  public  buildingr  and  palaces,  lastly 
to  churches.  We  shall  now  describe  openings  in  walls  in  the  f 
following  order. 

1,  Windows  of  dwellings;  2,  those  of  public  buildings  and  p 
palaces;  3,  those  of  churches;  4,  wheel  Windows;  5,  tracerv  of 
Windows;  6,  skylights.  ^e  distinguisb  the  smaller  ertrances  of 
private  and  public  buildings  as:-  7,  doors;  9,  larger  gateways 
including  city  and  fortress  gâtes  and  triomphal  arches;  10, 
portais  of  tunnels;  11,  gateway  bridges;  12,  openings  for  dis- 
charge  of  water,  for  ventilation,  embrasures,  etc. 
1.  Windows  of  houses. 

;îe  first  consider  the  Windows  of  dwellings  for  the  eeason  t 
that  the  most  important  separate  irotives  inay  be  derived  froir 
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thèse  as  teing  normal  arrangements, 

'A'indoww  of  very  plain  buildings  and  of  those  merely  intended 
for  useful  ptirposes  nill  assuire  tbe  simpler  forms,  already  tr- 
eated  in  the  precedin|  pages.  In  this  case  the  probleir  always 
is  to  obtain  the  beat  eff^ct  with  the  simplest  means, 
a.  Cellar  Windows. 

Little  En  gênerai  nay  be  said  hère  of  ifindows  in  cellars  of 
hoaaes,  soffetiiiies  introduced  in  dwellinga,  since  the  proporti- 
ons of  their  forws  change  in  each  case.  On  account  of  their 
small  height  they  are  made  as  wide  as  possible  to  admit  a  con- 
sidérable amount  of  light,  and  are  then  grouped  by  tjfos,  thre- 
es,  etc.,  splayed  inside  and  spanned  by  a  relatively  Iob  lintel, 
that  may  be  omitted  when  the  plinth  itself  forits  the  lintel  ( 
(?ig.  311)»  The  profile  of  the  architrave  may  be  entirely  omit- 
ted or  be  simply  treated,  shaped  to  admit  as  rcuch  light  as  pos- 
sible, with  an  external  rebate  if  wooden  sash  are  necessary  or 
if  the  Windows  are  fixed,  with  an  internai  rebate  that  may  be 
omitted,  if  the  wooden  frame  fits  into  a  rebate  in  the  stone. 
(Fig.  312). 

If  the  cellar  Windows  only  servp  to  light  the  rooir.s  in  the 
cellar,  they  are  generally  icade  subordinate,  but  the  nost  var- 
ied  coiEbinations  with  the  ashlar  masonry  of  the  substructare 
are  possible,  like  those  irentioned  in  the  Chapter  on  the  sim- 
pler  methods  of  covering  small  openings  in  walls.  Peculiar 
arrangeir.ents  resalt  f^om  the  coirbination  of  basèrent  and  cellar 
ifindows  as  will  be  lound  later. 
p.  Windows  in  basenent  story. 

FoTTEs  of  Windows  in  baseinent  of  lower  story  are  always  adap- 
ted  to  their  arrangeirent 

The  basement  of   a  house  for  rental  will  contain  snialler  and 
therefore  less  respectable  dwellmgs,  than  that  of  the  first 
story,  since  the  doorway  and  entraice  hall  occupy  a  part  of  its 
space,  or  it  may  be  taken  for  a  small  sbof. 

In  detached  houses  and  villas,  the  baseirent  usually  contains 
the  réception  room,  dining  rooni,  etc.,  thereby  b^coF.ing  the  p 
principal  story,  while  the  upper  story  becomes  subordinate  and 
contains  the  bedrooF.s,  breakfast  roorri,  nursery,  boudoir,  etc.; 
if  a  second  or  third  story  is  found  in  city  houses  for  rent«il, 
thèse  stories  likewise  contain  subordinate  dwellings.  îhe  char- 

acter  of  the  stories  irust  be  indicatpd  Ir  the  architpcture. 
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but  at  the  same  tiiree  in  the  hegher  houses  the  baseicent  story 
foriES  the  base  of  the  entire  building,  and  the  upper  story  is 
its  teriBination,  and  since  it  expresses  the  natural  feeling, 
or  more  correctly  speaking,  accords  with  the  ideas  associtated 
with  Above  and  Below,  that  the  upper  part  should  b«  light  and 
the  lower  story  heavier,  a  change  irust  be  me.de  in  the  Windows 
of  the  différent  stories,  both  in  dimensions  and  in  treatirient. 

If  in  gênerai  ne   name  the  story  containing  the  best  dwelling 
the  belle  étage,  which  inay  also  be  the  basèrent  in  villas  but 
will  always  be  the  first  story  in  houses  for  rental,  the  foll- 
owing  noriTjAl  proportions  ,  coniiiion  in  différent  places  and  based 
on  the  local  units  of  iteasure,  may  serve  as  bases,  and  it  is 
to  be  noted  in  this  connection,  that  the  greater  part  of  the 
architecture  of  Dresden  houses  is  based  on  a  very  careful  con- 
sidération of  practical  requirements  as  ifell  as  the  most  plea- 
sing  proportions. 

For  an  ordinary  lower  class  for  rental  at  Dresden, 
Easement.   1  st  or  belle  étage  story,  2  nd  story,  3  rd,  story, 

Shops,   3.94  X  7.55  ft.high,    3.77  >^  7.C6      3.77  >^  7,06 
The  proportions  in  the  above  stories  are:- 

1  &   1.917  1  i  1.37         1 

For  a  better  house  for  rental :- 
3*94  X  7.33    4,26  X  s, 20    3.94  X  7-06    3.77 
Thèse  proportions  in  the  différent  stories  are:- 

1  ■:  1.917      1  :  9.23       1  :  1.375 
For  a  larger  and  better  house  for  rental:- 
3-94  X  7.33    4,10  X  8,36    4.27  X  7.S7 
Thèse  proportions  are:- 
1  :  1.917      1  :  1.5^8      1  :  1.316 
The  following  apply  to  t»o  story  villas:- 


M.S7 
X  6.S9 

1  :  1.82^ 
3.77  X  6.72 
1  :  1.732 


Cround  or  belle  étage. 

4.27  X  3.20 
4.75  X  3. 52 
4.43  X  8.37 

Stuttc^art 


First  storv. 

3.77  X 


Basement. 

3.28  X  3.3s 

3.9'  X  6.89 


^irst  story. 

3.44  X  6.89 

Vienna. 
3.9^  »*  7.54 


Q  7^  X  /^ 
J  •  I  I 


2  nd  story. 

3.28  X  6.06 


/■ 


3  rd  story. 

2.95  X  5.40 


:.94  X  ^.34    3.94  X  6.3^ 


3.44  X  6.B9 


4.60  X  9.50 
3.94  X  7.82 
3.57  ^  7.22 

4. 40  X  3,03 
4.0tf'x  8.00 
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Carlsrahe. 

3.77  '^  7.38    3.61  x  6.72 
Berlin  (according  to  Schlnkel). 
?or  a  bOQse  for  rental:- 

4.60  X  8.20     4.60  X  9.20     4.60  x  8.20 
?or  a  villa:- 

4.60   X  10.18         5.10  X  10.18 
A  few  smaller  Italian  Renaissance   palaces   are  given  for  coïïipBrisoo] 

Florence,  Palace  Larderel. 

4.60  X  9.^0  4.60  X  9,30 
Siena,   Djrelling. 

3.61  X  6.82  3.61  X  %37 
Roire,   palace  l'assimi   (Peruzzi). 

4.92  X  9,20  Mezzanine. 

Ronie,  palace  A.  Massiici. 
4.43  X  8.75      4.00  X  6.23 

Rome,  Palace  Pirenze  (Vignola). 
5. 80  X  7,85      3.64  X  6.94 
While  tfae  architects  of  the  Dresden  school  hâve  çrgtty  ^tric- 
tly  adhered  to  the  proportions  of  the  Windows  of  houses  hère 
given,  the  dimengion?  £iven  for  Stuttgart.  Vierna,  Oarlsruhe 
and  Berlin  are  irerely  approximate,  tut  are  not  thp  noriTial  diir- 
ensions  employed  in  those  cities. 
y.  Architraves  of  Windows. 
Architraves,  like  the  usual  moulded  portions,  are  ^rought  f 
from  the  usual  stair  step  tlocks  in  irany  places,  ifhere  rend^red 
possible  by  a  great  développent  of  the  quarrying  of  stone  as 
in  Dresden;  the  pougb  blocks  hâve  nonr-al  iiirensions  of  7*48  to 
7.88  ins.  wide,  and  the  profile  of  the  architrave  varies  froE 

6.02  to  6.96  ins  in  width;  yet  the  same  fidth  of  architrave  is 
retained  in  the  différent  stories.  but  this  ifidth  iray  te  incr- 
sased  from  the  least  to  the  greatest  neasure,  according  to  the 
richness  of  the  profile  and  of  the  tuilding,  also  according  to 
tbe  fineness  or  plainness  of  its  character. 

Since  the  clear  ?fidth  of  the  hindous  of  différent  stories  v 
vary  according  to  the  rules  of  tbe  Dresden  school,  tut  the  wid- 
this  of  their  archives  remain  constant  sfith  a  normal  width  of 

6.3  ins.,  the  proportion  of  this  to  the  clear  width  of  the  wir- 
do«  varies  between  1:7  and  1  :  9;  hence  the  architraves  0^ 
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of  the  narrow  ifindo»fS  appear  broad,  while  those  of  ifider  onea 
seeiE  narrow.  The  Cresden  dimensions  are  in  gênerai  to  be  terin- 
ed  aamll,  o»fing  to  the  fine  grained  sandstone  used  there;  the 
architraves  of  clasajLc  and  Renaissance  ifindows  are  ^enerally 
•fider,  being  1/4  to  1 '6  the  clear  width  of  jrindow. 

'.Ye  hâve  so  far  considered  the  window  and  its  architrave  as 
it  appears  as  a  noriral  on  houses  having  siroothly  plastered  or 
stone  walls,  where  the  architrave  is  not  produced  by  splaying 
the  angles  of  the  opening,  but  by  the  separate  lintel  and  jîiicbg 
of  the  »findo»f.  The  projection  of  the  jamb  atones  in  froit  of 
tha  face  of  the  wall  must  at  leas^  be  0,9  in.  for  plane  ir 
1,38  in.  for  moulded  jambs  to  make  its  effect  satisfactory*  t 
the  other  practical  diitensions  are  given  in  ?ig.  313. 

This  Cresden  Bchool  has  fiied  the  following  normal  profiles 
for  architraves  of  îrindows  for  the  most  varied  cases  occurring 
in  practice,  :  ail  havèng  a  strictly  Renaissance  character  and 
being  suited  to  the  Pirna  sandstone  used,  but  îfhich  still  leave 
the  proportions  of  détails  to  the  esthetic  sensé. 

1.  ^or  smaller  Windows  (Fig.  314)  of  siïpple  character,  6  ins. 
wide  and  0.904  in.  projection. 

2.  For  smaller  Windows  of  richer  character,  6  in.  wide  and 
.904  in.  projection  (Fig.  315);  the  sunk  panels  may  hâve  ang- 
les filled  with  rosettes,  and  in  very  rich  arrangeirents,  they 
may  be  filled  by  delifcate  ornancents. 

3  to  6.  For  Windows  of  average  size  (Fig.  31^).  simpler  and 
richer,  finely  or  more  plainly  profiled,  6.5  ins.  wide,  1.38 
ins.  projection. 

9  to  20.  For  broad  Windows  (Fig.  317),  irore  or  less  simple 
or  rich,  richly  or  plainly  profiled,  with  or  without  sunk  pan- 
els. 6.97  ins.  wide,  projection  1.38  to  1.97  ias.(^ig  317). 

In  ail  thèse  profiles  the  ease  of  exécution,  gênerai  effect, 
the  projections  of  each  fillet,  cove,  round,  reverse  ogee.  are 
considered  in  the  most  careful  way.  The  peculiarities  found  in 
thèse  profiles  are  the  following. 

:îo.  1  has  least  projection;  nos.  2,  12,  20  bave  sunk  panels; 
nos.  4.  7.  S,  13,  15,  16,  17,  hâve  flats  sëparated  by  rounds; 
nos.  2,  19,  terminate  with  reverse  ogees;  No.  5  bas  undercut 
quarter  round;  nos.  6,  9,  I9,  hâve  reverse  ogee  with  round^ 
no.  9  has  entire  profile  projecting  froin  wall  face,  an  except- 
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pxceptionally  perïï.ispit le  ^rrapli^eir^ent  of  heavy  character.  Mor. 
1^  and  17  -^ith  silayed  tands. 

In  ail  thèse  profiles  tYe  recallin£  of  clas?jc  forirs  ard  t,he 
treatment  of  the  arcMtrave  with  in.itated  fcrirs  are  3up(.ressed 
as  irrcroper,  and  the  ns  +  ur^  of  tne  architecture  is  troui^ht  in- 
to  the  fore^round. 

^.  ""he  30-called  Sars . 

Very  ancient  reiriniscencps  of  i«rooden  construction  remain  to 
the  présent  day  in  tb'=  peculiar  ''oms   of  the  sc-called  ears  nf 
the  architraves  of  ;»indo5rs,  if  we  conceive  t^o  '^indow  jair:ts, 
afcove  «hich  is  placed  a  lintel  conrected  heloji  by  a  crosppiece 
{"Jig.   315).  we  shall  ottain  the  forir  of  such  ar  architrave  m 
the  simplsst  way;  if  ^e  carry  the  irouldini^  around  the  ed^es  of 
the  ears.  the  motive  is  enriched,  and  the  architrave  of  the  w 
^indo.^  is  harmoniously  developed,  The  lintel  {^i<,    319)»  •■r^ich 
!ru3t  Project  at  least  C.9  inch,  irust  hâve  a  hei^ht  equal  to  t 
th3  ;fidth  of  the  arctiitrave;  the  ^ir!do;«r  siîl,  which  may  also 
forir  an  ear  0,9  inch  hi£h,  should  h«<vp  ahout  the  sarre  ^idth, 
and  Rince  1«33  inch  i?  required  for  the  wash,  it  rr.ust  te  2.3^^ 
ins  ^vider  than  the  profile  of  the  architrave,  It  i?  easly  peen 
that  only  the  outer  iremter?  of  the  architrave  Fouldin^s  can  he 
hroken  aroand  the  ears,  or  at  irost  only  the  principal  tand  ir 
addition  to  thèse,  also  that  the  sunk  panels  foririn^  squares 
at  the  an^^les  are  unsuited  for  application  to  the  ears  liKe 
diaîTiond  panels,  since  a.?;ly  angles  -^ould  te    ^ro'^uce.(^.   m  the 
first  case  ard  u£ly  intersections  in  the  last.  (^i^.  32C). 

If  it  t-^  desired  to  hreak  the  entire  profile  of  the  architT*- 
ave  around  the  ears-,  their  height  irust  te  equal  to  t^ice  the 
v^idth  of  the  profile  (Fi^.  321),  tut  the  :«!irb  irust  t^en  te  at- 
out C.5  in.  thicker,  since  a  part  0^  th«  ear  irust  te  eut  on  it, 
or  the  lintel  rr.ust  te  stilted  atout  hBlf  the  hei£ht  of  the  ear-c 
(:^i£.  322.  The  last  arrangements  are  a-^kward.  It  is  peririssitle 
to  increase  the  hei^ht  of  the  ear  ty  the  widtY   of  Itg  out^r  n 
ïïioaldin^.  so  that  the  joint  of  thp  lintel  cuts  off  a  portion 
of  the  ear  (^ig,  323).  in  îfhich  cas^  the  jairt  iïust  tp  atout 
in  thicker. 

It  is  to  te  noted  hère,  that  a  variation  of  the  arrangerrpnt 
of  the  pars,  found  in  stucco  work  as  np}}  as  in  mit^ed  wocden 
architraves,  is  only  proper  and  justifiatle  ir  stor*»  const^uc- 

ti 
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construction,  ;fhere  no  attention  need  te  paid  to  the  jointin£ 
and  construction,  as  if  the  architecture  .fere  changea  into 
sculfture,  ifhiclî  is  possible  in  the  soft  stone  of  Paris,  In 
stucco  or  plaster  work,  ore  is  entirely  independent  of  the 
conatruction  and  hence  may  change  the  ears  at  pleasure, 

To  eirploy  inclined  Jî^irb?  or  to  make  their  profile  jfider  te- 
lou4  than  at  top,  so  as  to  ottain  space  for  the  eaas,  ifoald  te 
archaic  and  scarcely  Justifiable  in  noriral  cases.  It  should 
also  be  remember^d,  t^gt  the  hei^ht  of  the  ears  iray  be  often 
deterir.ined  by  wall  ir.enibers,  band-like  friezes  that  run  alon,^ 
the  ifall,  or  ty  the  arrangement  of  irouldin£s  havin£  less  pro- 
jection than  the  ears  (Fi^.  324).  The  Rococo  idea  of  placing 
drops  under  the  ears  to  indicate  that  the  -^indow  is  in  the 
Toric  fctyle  is  objectionable  as  bein^  a  pedantic  fancy,  like 
30  Biany  things  devised  by  a  iristaken  classicism. 

If  a  windoif  Jamb  stands  on  a  separate  sill,  ;fhich  n;ust  aatu- 
rally  proJect  froni  the  ifall  sufficiently  to  £ive  space  for  thp 
Jaih,  the  following  cases  becoice  possible:-  eith^r  the  archit- 
rave moulding  dies  agains  the  sill  (7ig.  ?26),  a£ainst  a  lo^ 
plmth  (^ig.  327  ^i)  OT*  an  inclined  plane  (^i£.  327  b),  or  its 
foot  is  concealed  by  an  ornairent,  or*   lastly  the  Troaldin£  is 
retarned  (Fi£.  327  d)  so  t.hst  its  external  tar.d  13  a  plinth. 

îne  first  and  second  ar^angeirerts  n':entioned  hâve  soiiething 
undevelofed  ând  incoirplete;  the  ter^ination  of  the  Trouldirg 
«igainst  an  inclined  plane  ^as  a  spécial  favorite  In  the  rr.idd- 
le  âges  and  is  the  simplest  and  yet  the  most  primitive  forir, 
suitable  for  the  forn.3   of  jambs  produced  by  splaying,  its  iir- 
portance  increases  in  ca?p  the  iroulding  projects  so  much  as  to 
^e^uire  splaying  to  carry  off  water,  as  on  entrances  of  large 
size  and  sinilar  architectural  ir.otives.  Feturring  the  ir-oulding 
across  the  foot  of  the  janb  is  to  te  regarde:^  as  an  invention 
of  the  Renaissance,  and  it  iray  be  single  or  double,  either  ir.e- 
rely  arranged  on  the  front  or  also  on  the  sides  (^ig.  327, d,e). 
The  F.ost  pleasing  arrangercent,  though  requiring  itost  ^otk  m 
stonecutting,  is  that  with  the  foot  of  the  J^irb  concealed  by 
an  ornairent,  a  irode  of   treatir^nt  wijtrr    jn'  -f^vor  in  the  ^erir^n 
and  ^rench  Renaissance. 
e.  'Vindow  caps. 

The  ïïost  obvious  expédient  for  ennching  the  appearance  0^  a 
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^indo<f.  at  the  sane  tiae  protectin^  partly  frorr,  thp  rain  and 
balancin^  the  sill,  is  the  ose  of  caps  ovpr  the  Windows.  A  re*- 
iievin£  arch  is  usually  arranged  atove  the  architrave  of  thp 
/vindof,  over  which  a  cap  rray  find  room;  this  is  ther  separated 
froiTi  the  architrave  by  a  space  like  a  frieze  {^i£.    328),  if  t 
the  TTâsonry  is  plastered,  the  relievin^  arch  is  concealed  by 
the  plasterin^,  if  constructed  of  ordinary  ir.aterials;  if  the 
arch  is  carefully  built  of  stoDe  or  brick  it  iray  reir.ain  visible 
and  Project  teycnd  the  surface  of  the  plaster  or  face  of  wall; 
(Fi^.  322);  if  the  projection  of  the  architrave  be  I.3S  ms,, 
that  of  the  frieze  may  be  half  as  much.  |f  the  baildini^  is  con- 
structed of  ashlar  masonry,  the  ralievin^  arch  should  corsist 
of  tvfo  or  three  asMars,  the  las^"  bein^  eut  ir  voussoir  stape, 
(?i£.  323),  or  it  sfcculc  be  conce=\led  by  a  slab  of  stone  that 
maj   be  enclosed  by  a  bcder,  be  decorated  by  relief  crnanents, 
or  te  nade  of  a  nobler  naterial. 

The  frieze  rcust  always  proJect  froir  the  yvall  face  it  it  is 
to  act  as  such  and  if  it  be  also  of  plaster;  but  it  ir.ust  hâve 
only  the  breadth  of  the  ifindoif  when  ears  are  présent,  net  to 
encroach  on  them,  It  is  only  justifiable  to  onit  this  frieze 
^hen  the  cap  and  lintel  of  the  /findow  are  ^^rou^ht  froir.  a  sin£'l'= 
pièce,  and  are  tnsrefore  strcng  enon^h  to  support  the  ^ei^'ht 
of  tne  «ail,  or  -ïh^n  a  spf='ciai  reiievin^  arch  is^  flaced  abov'^ 
theiT:,  Tne  cap  will  then  rest  directly  "î*^  the  Imtel  of  the  -^i"- 
do.f,  froiT:  v^hicn  it  snould  always  be  separated  by  ^   visible  Jo- 
int (^i£.  330). 

Tne  c^p  13  a  horizont?.!  stone  slab  built  irto  the  ^rall,  ^hicr 
in  the  siiT.flest  ^ray  has  a  slopinr  fash  at  top  and  a  drip  ?t  b 
bottoiT.  (?i£,.  331  il).  Its  projection  requires  support  by  a  lo^- 
f^.T   ir.ouldin^,  to  irakp  It  satisfy  thp  pyp  ('^i^.  3?1  -),  '^nd  « 
hi^h^r  fCTT.  0^   developîi^nt  needs  «î  crown  irouldin^  i^it*    331  c). 

Accordini:  to  the  projection  0*  the  cap  i^ith  tne  s-^T.e  heif^ht, 
the  vertical  surface  ir.sy  predoiinate  over  the  upp^r  'ind  loi^er 
meiEfcers  as  m  ^i^.  331  t,  c,  or  conversely  it  iray  be  reduc^d 
to  a  îriniTTiuiT:  by  th^^rr  (^i£.  332).  The  entire  character  of  tne 
cap  accoîEir.odates  itself  to  this  and  will  Ir  heavy  for  a  thjck 
slab  or  li£ht  for  a  thm  one.  The  appearance  of  cafs  of  equal 
height  iray  be  modified  by  a  steer  or  a  irore  nearly  horizontal 
•f  ash. 
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îh<^  upper  meirber  (^i£.  333)  fulfils  t^p  purpose  of  a  termin- 
atinf^  or  cro<*iiin^  ir.eirber,  the  loiver  one  is  a  horizontal  suppor- 
tiag  one  (^i£.  334);  iïvidently  in  richer  arrangements  thèse  ir. 
Tuenifcers  zaj   te  décora ted  by  leaf  noouldini^s,  pearl  beads,  dent- 
lis  ird  3iïï!ilar  omaroental  éléments,  accordini"  to  circuitstanceg,! 

One  rray  take  7-48  ins.  a?  a  îreasure  for  the  hejf^^ht  of  the  caf 
in  normal  cases;  if  it  is  required  to  be  lojier  the  wasb  nay  be 
irore  inclined, 

The  projection  of  the  cap  iray  be  increased  as  a  whole  by  sli- 
diné  ^he  cap  and  its  drip  nut  farther'  this  irode  of  increasini^ 
th3  projection  is  dangerous,  as  the  cap  appears  heavy  in  prop- 
ortion to  the  entire  architrave  of  the  wirdnw,  thou£h  not  suf- 
ficiently  protectin£  that  froir  rain,  at  the  same  time  it  rray 
appear  to  proJect  too  iruch  at  the  ends.  Caution  is  therefore 
advisable,  and  a  rroderate  projection  of  the  cap  is   préférable; 
its  projection  may  be  nade  less  at  its  ends  than  its  front,  so 
that  its  underside  appears  unequal  in  breadth  (Fif*.  333),  t.hp 
upper  and  lower  nienibers  rrojecting  equally  ail  round, 

It  is  incorrect  to  regard  a  cap  as  a  principal  cornice  at  a 
reduced  scalp,  as  usually  done;  in  irany  cases  the  cornice  and 
cap  nay  serve  siir.ilar  purposes,  but  on  the  other  hand  are  es- 
sentially  différent  frequently,  The  projectir.£  cornice  tnat  c 
cro^fP.s  th'^  JThole  may  se^ve  as  the  tpririral  ireir.ber  ^'nr   nany  nt- 
jects,  builriln^f's  «ir.d  furnjture,  so  thnt  suprortln^  O"  cro^ni".^", 
li^_;nt  of  heavy,  lower  and  npper  ireirbers  seerr  ''es"«'^^ble  .^ithont 
the  need  of  a  «vater  spout,  a  leadin?;  feature  nf  the  cornice  of 
the  classic  teir.ple.  Fy  traditional  custoni  the  Creeks  initated 
the  foTF.  of  the  ^^ater  £utter  where  it  could  not  be  required, 
just  as  the  irediaeval  architects  by  force  of  habit  also  eirploy- 
ed  the  sc-called  £ar£oyle  when  it  was  uspIpss.  The  fanous  iocr 
of  the  ErechtheuTT  at  Athens,  over  which  a  re^ular  cap  first  o 
occars  since  the  old^r  E^yptian  architecture,  and  ^hich  by  the 
orthodox  Neohellenists  is  esteeited  to  be  of  unique  beautyl  px- 
hibits  a  iïiixture  of  refined  sculpture  and  a  lack  of  architect- 
ural thought.  A  cap  of  siir.ilar  character,  «hcpe  crownin^  ir.eiT,- 
ber  is  chan^ed  into  a  forir.al  ^ater  Cutter;  iray  be  appropriate 
in  certain  cases  if  the  crownin£  ïï^eirber  is  irade  a  Cutter  cf 
thin  métal  above  a  -ridely  projection  geison  of  boards.  Fut  the 
iiritated  Cutter  is  ir,eanin£lesp  ^hf>r  a  rrare  forir  and  fulfils  no 
1-urpose,  and  if  the  ^reeks  did  becoire  accustoired  to  ^erarc!  the 
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comice  and  water  goutter  as  inséparable  ideas,  nr  in  other  v?n- 
rds  reached  the  false  conclusion,  that  since  a  jiater  ^uttf»»» 
ïïîust  te  treated  as  a  ccowrin,^,  meirber,  conversely  a  crownin^ 
TeiLfcer  ir.ust  be  sfiaped  like  a  gutter.  t^e   need  rot  imitate  any 
nonsense  of  that  kind. 

In  like  manner  the  Cothic  style  corriritted  the  fault  of  usinr; 
the  ver;,  approfriate  wash  (or  inclined  plane  surface)  with  its 
drip  as  a  natural  forir  of  cornice,  where  no  wster  ifas  to  be  t 
thrown  off.  The  Creeks  eirployed  a  ^elson  as  the  principal  part 
of  the  cornice,  making  this  project  as  far  as  possible,  se  ^hat 
the  shelter  froE  the  rain  ir.i^ht  be  found  beneath  it.  The  iridd- 
le  a^es  feared  torrents  of  rain  but  little  and  éesired  to  rid 
thsiTiselves  of  the  ram  as  rapidly  a?  possible;  in  rather  a  sh- 
ort-si£hted  ftay ,    without  sufficiently  thinking  of  its  disposai, 
ivhether  any  provision  should  be  irade  for  this  or  not.  The  need 
of  a  principal  cornice  exists  for  h   irardrobe,  stove  or  altar, 
Just  as  mach  as  for  a  bouse  or  tower;  still  in  the  first  three 
cases  it  v?ill  act  merely  as  a  crowrini  ir.eir.ber  and  not  to  carry 
off  -.^ater.  In  the  saie  way  a  cap  Fay  be  required  in  the  irter- 
ior  of  a  building,  for  furniture,  niches  in  walls,  for  altars, 
ir.onaiTjeiits,  doors  and  .^indoirs,  stoves,  etc.,  to  aatisfy  esthet- 
ic  rp^uire.ments  -^ithout  fulfillm,?^  any  rratprial  purpose.  Therp 
alivays  rerr.ains  an  affinity  b^t^ee^  a  cap  and  3  cornice  if  thPiT 
[u-i-ose?  are  alli^a,  yet  tbey  are  nnt,  the  sais,  one  re.iïairin^ 
"i   cornice  and  th*^  otner  ?  cap. 

"A'hen  a  cap  i?;  regnired  to  hBve  a  considérable  projection ,  ;vit^ 
consol^'s  of  the  sirrplest  foru  it  i?  that  o^  ?    ?,lab  proJectin£ 
stron£ly  fnr-^ard  and  suppnrted  tj   a  corbel  at  each  enc  {^iC- 
336);  to  rrake  tn*^se  afpear  effectiv,  th^  slab  should  project 
bat  little  teponc  tbeT  as  n^uct    as  iï^y  le   necepsary,  ^hile  thf= 
pnd8  iT.ay  proJ^ct  ïïore»  the  lo«er  rr'Pïïtf^rs  o"^  ^he  ca^  ^re  broker 
around  the  consoles,  and  underside  of  cap  ïïay  be  d'^cor.^ted  by 
suDK  panels  to  not  seer,  tco  heavy. 

The  consoles  iray  be  placed  above  the  1  Intel  of  the  wlndo*?  0^ 
door;  only  occupyin£  the  hei^ht  of  the  frieze;  tbey  ^ill  then 
hâve  the  saiT.e  yridth  as  the  architrave  over'  which  they  are  pla- 
ced (Fi£.  33e),  or  are  placed  Just  outside  the  architrave  that 
extends  bet^feen  therr  (:n<,.  33^);  ^n  this  case  a  steep  forir.  is 
pr3feraMe,  correspondin,?'  to  the  slender  ress  of  the  -^indowa 
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No  absolutely  valid  rule  can  te  ^iven  for  their  diirensions,  Y 
but  a  tasis  is  to  nake  their  fcreadth  3-94  'to  4,34  ins.  and  th- 
eir  total  nei^ht  l6.9^  to  20,9  ins,  exclusive  of  tfae  lo«er  nen- 
fcer  of  the  cap.  Thèse  diirensions  harironizp  ??el]  ifith  those  gi- 
ven  for  architraves  and  those  of  the  cap. 

It  should  also  te  noted  tere,  that  the  lower  ireir.ters  of  the 
cap,  which  are  broken  aronnd  the  consoles,  should  te  wrou£^ht 
on  the  cap  itsel'^,  and  the^efore  in  profilin£  their.  attention 
nnust  te  paid  to  the  forir  nf  the  c^p  and  also  to  that  of  the 
consoles, 

;Vhen  consoles  are  errployed,  a  décoration  of  the  frieze  atove 
th3  llntel  is  nore  justifiable,  tecause  it  iray  te  treated  as 
an  ornairental  panel  with  peculiar  propriety. 

A   further  ireans  of  enrichin£  window  architecture  consists  m 
tfte  arrangement  of  a  windoif  sill  on  which  stand  the  Jacts,  and 
.^hich  partly  serves  a  décorative  purpose  and  is  partly  désira- 
ble on  esthetic  ,<rounds,  partly  resultin£  fron:  material  needs. 
!;.Tindo-*  sills. 

As  already  stated,  the  windoiv  sill  is  a  kind  of  cornice  that 
projeitp  sufficiently  to  T»pceive  the  architrave,  or  at  least 
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0  13.^  ins.  fo^  ."^ally  developed  architrave  irouldin^s.  T 


Tnis  projection  is  so  £reat  as  to  require  some  lower  meirbers, 
since  the  sill  would  appear  too  heavy  without  therr,  and  thèse 
lo^er  lembers  rr^ust  te  supports.  If  rroalded  Jairts  are  used,  th^ 
front  surface  of  the  sill  ?vould  seeir,  too  heavy  if  left  sir.ooth» 
therefore  it  niay  te  finished  with  sunk  panels  tut  irost  projec^ 
n-ore  to  afford  the  jainbs  a  firir:  support  (^ig.  339)»  This  arran- 
genent   was  already  kno^n  to  the  classic  period,  exaitples  beinr^ 
found  on  the  Erechtëeurr>  a  Athens  and  the  teiiple  of  ^,^esta  at 
Tivoli. 

In  OU''  rainy  North  the  sill  rrust  usually  hâve  a  drip  to  pre- 
vent  the  '.fater  fron  runn1n£  down  the  «ail,  and  this  end  is  îr.or'= 
perfectly  attained  ;vben  the  sill  has  an  upper  cro'^nin£  ir,eirber, 
which  not  only  throifs  the  water  farther  froF  the  ;fall,  than  a 
giiDple  slat  i^ould,  but  also  lends  the  entire  sill  a  nicher  ap4 
îEore  noble  appearance  (?i£.  34C).  This  upper  ir.erriter  is  general- 
ly  returned  at  the  ends  of  the  sillS;  the  resuit  is  that  the 
tater  either  runs  down  the  wall  at  the  an£les  rf  th'»  sill,  or 
spécial  précautions  trust  te  taken  to  prevent  this  evil;  a  ^urther 
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reault  therefore  is  that  the  sill  ia  Ioniser  than  the  total  wid-| 
th  of  the  findonf.  The  simp]est  me'ins  of  leading  the  jfater  away 
froiTi  the  ^al]  con^ists  in  foririn^  a  small  spherical  îrash  at  t, 
the  angles  of  the  si]l  (^ig.  Î21),  which  is  scarcely  visible 
fron.b  eloiT,  The  widening  of  the  sill  resultin£  frorr  the  addi- 
tion of  an  UFper  irie^ber  irakes  of  Its  upper  surface  a  verr  con- 
venient  support  for  persons  lookin£  out  of  the  windojr,  for 
flo^ering  plants,  etc.  To  better  satisfy  similar  requireicents. 
the  middle  âges  and  Renaissance  styles  soiretin;es  corbelled  out 
sills;  we  shall  return  to  this  later.  The  following  irodes  of 
arranging  sills  are  those  noïf  nost  coraiEon, 

1.  The  sill  is  isolated  and  not  connected  with  other  archit- 
ectural détails,  to  forrr  ?  part  of   the  enclosure  of  a  ^indow, 
simply  projecting  froni  the  wall, 

2.  The  sill  projects  froni  a  continuous  string  course,  either 
flat  or  along  it  are  continued  the  upper,  lower,  or  ail  members 
of  the  sill  (Fig.  342). 

3.  The  sill  is  supported  by  consoles. 

4.  The  sill  rests  on  a  slight  projection  of  wall  under  irindoif.l 
^.  The  sill  is  formed  as  a  loif  base,  which  ir-ay  be  connected 

?itn  the  base  of  the  building  m  the  basèrent  story  (Fig.  343)« 
1\.   In  the  first  case,  the  sill  should  hâve  but  ir-oderate  pro- 
jection, only  as  iruch  as  absolutely  necessary.  Profiles  like 
1,  6,  7.  S,  9,  in  Fig.  3^3  "lay  be  suitable  as  applicable. 

2'..  If  the  continuous  string  cousse  is  flet  and  projects  froir 
the  î?all,  the  profile  of  the  sill  may  spring  directly  froir  it, 
1  to  9,  ^ig.  342,  or  this  may  project  by  the  breadth  of  the 
lo/»er  horizontal  fillet.  A  profile  like  10  peririts  the  sill  to 
be  made  lower  th«n  the  string  course,  while  the  lowest  vertical 
fillet  itay  coincide  witn  the  string  course.  (Fig.  344),  If  the 
strmg  course  and  sill  are  ir.ouldéd  alike,  the  sill  ''ither  doe? 
not  Project  and  coïncide?  with  the  string  course;  or  it  requi- 
res  support  by  consoles,  small  pilasters  or  slight  projection, 
or  a  projection  o"^  the  waàl  surface  in  case  it  projects  beyond 
the  string  course. 

If  the  upper  or  lower  menîters  of  the  s411  are  onitted  m  the 
string  course,  it  should  hâve  a  greit^r  projection  and  a  irore 
solid  character  than  in  the  second  case^  in  the  ^irst  it  appe- 
ars  as  a  strongly  projecting  comice,  in  the  second  as  a  light- 
pr  band  nith   terrrinal  or  cro^ning  Trewbers  ("ig.  34^). 
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The  projection  of  the  sill  may  then  te  obtained  in  différent 
waya,  either  omittin^  the  drip  of  string  course,  or  supportm^ 
the  sill  on  consoles,  pilasters  or  a  projection  of  the  srall. 

3'..  If  the  sill  be  supported  by  consoles,  the  saine  gênerai 
rules  apply  to  their;  as  to  consoles  of  caps,  they  should  hâve 
th3  sane  breadth  as  the  architraves, beneath  ?rhich  they  should 
be  accurately  placed;  they  enclose  a  space  between  then;,  if  a? 
often  happen.^  tber  rest  on  a  base  ,  or  arc  corr.t~('+<-r  by  a  sniAll 
band  under  their  lo-^er  ends  ("^ié.  34^),  and  this  f rieze-lj  k^* 
interspace  affords  opportunity  for  décoration  by  sunk  panels 
of  ail  kinds,  The  upper  neïïjbers  of  the  consoles,  when  thèse 
are  also  lo»er  irenibers  of  the  sill,  require  considération  in 
regard  to  both  points.  The  underside  of  the  sill,  like  that 
of  the  cap,  may  not  only  be  decorated  by  sank  panels,  coffers, 
etc..  but  must  be  so  if  the  sill  projects  considerably ,  to  re- 
0V3  the  heavy  character  from  tne  viei  of  the  underside. 

4'..  It  will  be  deeined  advisable  tn  many  cases  to  forir.  a  pro- 
jection beneath  the  wirdoit,  which  rot  only  givev^  it  a  iDore  si 
slender  character  and  is  therefore  necessary,  if  the  height  of 
th3  -vindo??  is  small  in  proportion  to  its  width;  but  also  as  b 
before  seen,  it  is  désirable  for  widely  projecting  sills,  that 
it  is  not  désirable  or  possible  to  support  by  consoles.  Thèse 
projections  iray  be  left  sniooth  or  b»  d^corited  by  sunk  panels 
of  ail  kinds  (^ig.  34?),  ir^dsl  lions ,  heads,  .^reaths,  etc.  and 
finally  ir.ay  be  liïïited  at  each  side  by  short  pilasters,  «hich 
enclose  a  sunk  panel  (Fig.  346.  right  half). 

5v.  The  develop^rent  of  the  sill  as  a  Ioît  base  iray  occur  or 
différent  grounds.  In  c?^seî5  usually  found  in  houses  it  iriay  be 
désirable  to  restrict  the  norir.al  extern»']  height  of  the  windc* 
projection  to  atout  31. 5  ins.,  partly  tfjr.g  a  wall,  the  rpinaln- 
der  an  iron  lattice;  this  will  be  perinisslble  if  th«  Windows 
of  the  best  story  be  so  arranged,  that  their  sill  fortns  a  «^eat 
on  tne  interior,  above  which  is  placed  a  talustrade  of  iron 
lattice  ifork  or  a  fixed  windo»,  to  serve  as  a  back,  or  a  second 
iïindow  to  serve  as  a  back  ,  or  a  second  balustrade  intended  to 
support  the  ariTiS. 

This  will  further  be  the  case  if  higher  proportions  are  to  be 
given  to  the  low  Windows  of  a  mezzanine  or  upper  story;  and  fi- 
nally if  for  spécial  reasons  it  is  désirable  hot  to  place  the 
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string  course  as  in  normal  cases,  at  tbe  same  height  as  the  i 
inner  teams  but  higber,  for  exaicple  to  afford  a  stron^er  con- 
struction to  the  ifindoiTS  ,  and  their  relieving  arches  in  the 
lû^er  story.  As  a  rule,  the  strin|  course  ia  then  placed  at 
the  saine  hei£ht  as  the  aill,  but  may  be  lower  if  required,  and 
the  Bill  then  be  forined  like  a  Ion   base  (Fig.  343;,  It  Eay  be 
advisable  to  mention  a  fourth  case,  nsaking  the  entire  height 
31.5  ins.  of  masonpy,  to  insert  a  loi  projection  between  the 
sill  and  architrave,  «hich  is  returned  across  teloif  this  panel 
(Fig.  347);  finally  a  similar  arran^en:ent  ir.ay  be  necessary  or 
fropep,for  the  reason  that  the  base  of  the  window  in  the  base- 
ment  story  may  be  coTrbined  witb  the  base  of  the  building,  and 
perhaps  foriE  a  group  with  the  cellar  window  also  (Figs»  3^3» 
349,  35c).  The  drawings  of  fornis  of  Windows  given  in  Figs.  34S 
to  33c  are  due  to  the  Tresden  school, 
n.Abnorrcal  forins  of  Windows. 

Aftep  discussing  the  Windows  of  house  ^îrchitecturp  in  accorc- 
ance  with  normal  requirements ,  we  havp  to  ir.entior  .^  ^e^  p^cul- 
iar  arrangenents  partly  corresponding  to  the  rçquireir.pnts  of 
certain  stories,  partly  employed  in  exceptional  cases. 

îne  Italian  high  Renaissance  invented  a  forir  of  ^indow  in  ft 
perhaps  isolated  case,  which  harnionizes  with  the  rude  charact- 
er  of  rustic  masonry  without  differin£  from  the  roriral  forF: 
in  gênerai.  Antonio  Sangallo  the  Yoanger  desired  to  build  hiir- 
self  a  house,  on  the  rupticated  baseirent  of  which  his  invention 
should  be  employed;  it  consists  of  a  simple  treatment  of  the 
narrow  architrave  by  ireans  of  flat  bands  and  splayed  surfaces, 
vfith  the  necessary  rebate  for  the  window  shutters.  The  consid- 
érable thickness  of  tbe  walls  of  a  basèrent  story  afforded  wide 
Jambs  and  soffits  to  the  Windows,  and  consequently  narrow  arch- 
itraves and  thèse  simple  and  severe  profiles,  of  which  a  '^en 
varieties  are  given  in  ^ig.  351.  that  are  fully  jastified.  "or 
the  same  reasons,  the  rusticated  Windows  of  a  basement  story 
or  of  the  shops  are  treated  with  simple  architraves,  which  ^re 
based  on  the  motives  of  a  splayed  surface  (^ig.  332).  Since 
the  Windows  of  shops  generally  require  a  spécial  arrangement 
for  the  réception  of  iron  shutters,  the  width  of   their  archit- 
raves is  increased  by  th^  wooden  frame,  and  the  space  betw^en 
the  two,  to  receive  the  shutters  of  sbeet  iron.  The  simplest 
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ïïiode  of  forming  the  sections  of  rasticated  Windows  is  to  oirit 
any  spécial  architrave;  the  rustication  then  either  ends  in  f 
front  of  the  jarob  of  the  window  or  is  returned  around  it,  stop- 
ping  against  a  reveal,  whicb  also  deterFines  its  greatest  pro- 
jection (Pig.  333).  A  further  siirple  form  of  window  is  a  favo- 
rite in  the  Italian  Renaissance,  especially  for  modest  buildi- 
ngs, or  for  subordinate  Windows,  It  consists  in  leaving  the 
outer  surface  of  the  ^aitb  flat,  its  inner  edge  only  being  bor- 
dered  by  a  simple  moalding,  which  may  proJect  beyond  the  flat 
surface  as  well  as  recède  behind  it  {^i.^*   354).  Proin  thèse  tvïo 
motives  are  developed  two  others  and  very  pleasing  ones  by  cor- 
belling  out  the  sill,  and  by  carrying  the  flat  architrave  aro- 
und it  or  not,  The  corbelled  sill  may  be  forn;ed  independently 
of  the  profile  of  the  architrave  (Fig.  335). 

Another  ir,otive  was  derived  froin  thèse  and  siirilar  arrangeme- 
nts, consisting  in  decorating  the  outline  forirs  of  the  outer 
band,  especially  with  forins  of  volutes  like  consoles  in  conn- 
ection with  foliage  *ind  palm  leaves,  which  were  employed  durin^ 
the  high  Renaissance  for  the  most  diverse  purposes  and  arrange- 
ments; to  lend  a  décorative  character  to  the  srrallpr  Windows 
of  mezzanine  storips,  or  those  intended  to  light  the  vaults  of 
rooms,  in  contrast  to  the  rrore  severe  fornis  of  the  :^indows  o+' 
the  principal  stories  (^jgs.  33f^»  337).  Rorr.an  tuildings  m  par- 
ticular  employed  this  expédient. 

Froïïi  it  was  developed  the  inexhausti ble  motivf*  of  the  enclo- 
sure  of  inserted  sculptures  by  architraves,  which  were  built 
into  the  walls,  as  if  found  by  excavations  on  the  site  of  thR 
building,  and  which  it  was  sought  to  harcronize  with  the  most 
varied  effects  by  coirbining  ail  thpse  décorative  motives  with 
caps,  sills,  consoles,  and  other  windo^  motives.  This  is  not 
the  place  to  Co   mto  ail  thèse  détails,  principally  borrow^d 
from  palace  architecture,  and  référence  must  be  made  therefore 
to  publications  on  Italian,  French  and  Qev'^r^a.r   Renaissance,  wh- 
ich afford  a  multitude  of  ideas,  which  may  be  used  in  rare  cases 

L'ezzanine  Windows  usually  hâve  a  ^reater  width  than  height, 
are  then  sometimes  divided  by  a  central  mullion,  or  they  are 
square,  or  their  height  rarely  exceeds  their  width.  In  except- 
ional  cases,  accordin^  to  the  architecture  in  which  they  arp 
employed,  they  may  take  any  sui table  form  other  than  the  rect- 
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^ectangul.ir,  te  .treated' as  *heel  jfin.do?fS  or  forired  m  any  oth- 
er  way  (?i£.  3^9)-  The  same  ia  trup  of  ail  crr.allpr  openir^;? 
foand  in  ail  class^^  of  buildings. 
^.  Atnorinal  forma  of  caps. 

Différent  requireirents  iray  exist,  which  in  houses  of  sevp.ral 
stories  lead  to  dissatiafaction  ifitb  siirple  fornis  of  window 
caps  and  to  a  search  for  ricber  forms.  The  principal  cause  of 
this  is  always  a  désire  to  characterize  the  différent  storiea 
of  a  building,  Natural  regui renents  and  associated  ideas  hâve 
led  to  tbe  treatment  of  the  taseirent  as  the  heavy,  told  and  s 
«îimple  atory;  of  the  hest  story  as  the  irost  proirinent  one  as 
gevere  and  noble,  of  the  remaining  stories  as  subordinate,and 
of  the  uppermost  as  the  lightest  and  irost  graceful,  requiring 
and  capable  of  the  irost  décoration,  further  a  £round  law  of  ar- 
chitectural treatment  coniists,  as  often  stated,  not  in  seekin£ 
variety  and  richness  in  change  of  motives  alone,  but  in  enhan- 
ceient  of  motives,  ?rom  the  simple  windo^r  architrave  ne   hâve 
ottained  the  follcwing  séries  of  rrctives. 

1.  Architraves  iTithoat  ears;  2,  those  .tith  e^TS;  3,  thosp 
•^ith  caps;  4,  architraves  ^ith  cars  on  consoles»  ^,    those 
ïfith  cap  and  sill;  6,  architrave  ^ith  cap  and  sill  sufported 
by  corbels;  7,  those  with  cap  and  a  spécial  projection  of  wall 
as  a  base  belo'-t  the  window.  An  enhancement  of  the  motive  leads 
to  8,  ;fhere  an  angular  pediment  cap  is  mtroduced;  to  9  with 
circular  pediment  cap,  thèse  being  of  segmentai  form,  The  1 at- 
ter  becomes  IC  by  interrupting  the  cap  by  an  ornamental  group. 
In  exceptional  cases,  a  cap  receives  an  attic  story  for  the 
réception  of  an  inscription  on  tablet  makink  11,  or  12.  a  pure- 
ly  ornamental  centrepiecp  (?ig.  3^-0,    a,  b). 

Let  us  take  as  an  example  a  four  story  dptach'*d  hoase  (^îg. 
361),  ^hich  is  to  hâve  four  différent  façades,  an  unbroken  pr- 
incipal façade  next  the  street,  that  next  the  garder,  ^ith  a 
projection  and  the  principal  entrance,  and  two  garden  façade? 
fith  projections;  each  story  ccntains  a  small  flat,  consisting 
of  kitchen  and  its  appurtenances,  toilet,  dining  room,  récept- 
ion room,  living  room,  bedroom-  three  Windows  in  each  façade 
being  sufficiert.  The  house  possesseg  ungraceful  and  very  slen- 
der  proportions;  therefore  tbe  basement  should  b^  separated  f 
from  the  other  stories  by  a  belt,  and  the  opper  story  be  treated 
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like  a  frieze,  i.e.,  enclosed  ty  a  tand,  thus  talancin£  the 
baseicent  story,  '^f   noif  hâve  to  arrange  so  as  to  make  the  «finri- 
OifS  of  the  best  story  more  prominent  thar  tho?e  of  any  other 
atory,  so  aa  to  characterize  tbis  as  bein£  the  best  story.  Te 
should  therefore  furnish  tbe  ?Tindows  of  the  firat  story  with 
ca^s  having  consoles,  Connecting  their  by  a  li|bt  string  course, 
to  still  more  moderate  the  slender  proportions  of  the  house. 
One  angle  projection  of  the  house  contains  the  living  rooir  and 
ia  therefore  subordinated;  the  other  projection  contains  the 
diiing  room,  and  ia  so  placed  as  to  enlarge  this  and  increase 
the  varied  effect  of  the  ?^hole.  The  living  rooir.  is  rrarked  by  a 
window  with  angular  pediment.  If  we  assume  the  dining  roon;  to 
hâve  a  balcony,  the  door  to  this  balcony  also  serving  as  a  sfin- 
dow,  ifould  differ  froir  the  other  i^indoi^s  and  «ould  therefore 
refaire  its  spécial  distinction,  To  treat  the  ifindoîfs  of  the 
kitchen,  toilet  and  dining  room  more  plainly  thar  those  rerr.air- 
ing  in  tne  small  flat  will  hardly  be  proper  in  an  assuired  case, 
when  a  pleasmg  appearance  of  the  house  is  required  on  the  gar- 
dsn  side,  for  first  the  unity  would  suffer  fron  too  great  var- 
iety,  and  second  this  infenor  trea^ment  would  serv^  to  indi- 
cat<=»  those  rooir.s  that  should  be  ignored  as  irucb  as  possible. 

The  scale  would  be  loirered  soirie  in  the  second  story,  thp 
frindow  of  the  living  rooir  in  the  projection  ^ould  receive  a 
cap  y»ithout  pediirent,  but  with  sirall  consoles.  The  other  -flid- 
o»s  of  this  story  should  hâve  caps  without  consoles  and  should 
be  <ïithout  separate  sills.  Fmally,  the  Windows  of  the  third 
story  vfoald  ir.erely  hâve  architraves  and  i^culd  produce  suffici- 
ent  effect  by  th'^ir  connection  with  the  frieze;  yet  the  window 
of  the  living  roon  F.ay  be  distm^uished  by  an  crnair.ental  cap. 
(?ig-  360).  The  Windows  of  the  baserrent  ^ill  fulfil  their  par- 
pose  if  they  are  of  siirple  forir,  since  the  act  in  connection 
with  the  base  of  the  house,  and  a  irore  ^evf^rp   and  siTr.ple  treat- 
ment  than  that  of  the  Windows  of  the  best  story  will  be  proper. 

In  case  of  a  house  with  four  farsdes,  only  two  of  their.  will 
be  seen  at  the  saire  tiire;  hence  unity  and  variety  are  to  ^e 
considered  in  the  two  façades  seer  pb  thp  s^rre  tire.  Tr^-  ] -- 
mcipal  façade  apppars  per-*'ectly  syiriretrical  in  nur  ^xanpl^, 
since  but  a  single  kind  o-''  win:ïow  is  found  in  each  story. 

Together  with  the  side  f?^cade,  which  has  a  projection  for 
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the  livin,<^j  rooir,  variety  of   ap^earancp  is   ottnjnpd  ty   tfip  enh- 
ancertent  of  the  trotives  of  the  -findows*  ir.  the  sair.e  jray  the 
3ide  and  read  façades  seer  to^ether  forir  a  £rcup  of  varied  Yu^ 
united  effect.  There  still  rerr.ainF!  tbp  dercrlftian  of  tte   trp- 
atnent  of  tne  doorufay.  Thia  irust  hâve  a  transoir  for  li£htin£ 
the  hall,  accordm^r  to  circaffptance?.  If  the  ^indo-rî?  of  the 
«?tair  hall  are  arran£ed  in  the  a?aal  ir.arrer  tr  not  le   at  the 
game  height  as  the  Windows  of  the  stories,  but  /fith  référence 
to  the  landin£,s,  this  arran^eïïent  not  only  ^ive^   rise  to  rrany 
peculiar  coirtinations  with  the  strin^  courpeg,  hut  Fay  perha{:s 
exert  an  influence  on  the  forms  of  the  other  façade?,  Especial- 
ly  since  a  harirony  of  the  façades  may  only  be  ottained,  when 
ail  motives  occurrin^^  on  therr  find  their  fullest  developiTient 
and  resolution,  so  to  speak,  the  arrangèrent  of  the  stair  Win- 
dows assuiT^ed  in  our  exairple  conflicts  .^ith  tho?p  of  the  other 
façades,  and  requires  to  te   scftened.  The  stair  hall  «indcws 
serve  purposes  other  than  those  of  the  livin^  rooïï.s,  and  shnul'^ 
therefore  be  esthetically  treated  in  a  difffrent  ^ay.  The  low- 
est  '-^mdoi*  hère  serves  «^'s  a  transirio  for  li^htin^  the  hall,  ^^nd 
n:ay  receive  a  pediir.ent  cap,  an^ulBr;  or  its  place  tray  te  occu- 
jied  by  a  tatlet  inscrib^d  witn  nair.e  of  tte  o-^ner,  date  cf  ér- 
ection, etc.  The  windo*»  above  this  has  '^  décors t^d  circular 
pedir.ent,  whose  character  is  always  less  sevpre  than  that  of 
an  an£ular  psdiinent  cap,  The  uppermost  ^rindow  ir'iy  hâve  a  pare- 
ly  décorative  cap. 

'A'e  hâve  ^iven  a  preliinnary  indication  1n  this  eyairple,  that 
ïïiay  recur  in  inexhaustibl  p  variety,  flcccrdinf'  to  arran^^eir.ent 
of  clan  and  nairfcpr  o:^  stories,  accordin^  to  the  siiipler  o"  ri- 
cher,  mer  iT.o:^est  or  nore  p^etentiou?  character,  hc;^  ^rtistic 
expédients  should  be  eirploypd  in  a  ô'^^'cI^îI  C3?e.  The  £eneral 
£roaad  la^rs  of  cortrast  o^'  effect  and  of  intprnal  ?îri  external 
truth  détermine  our  choicp  of  the  dfffe'''>"t  irotive.^  of  fcrr, 
to  start  froiT  cprtain  ro^îTals  ^nc  not  to  thro^  tn£ether  n-ctiv- 
es  at  our  fancy.  The  law  o^  pnhancpirpnt  r\f   rrotjvesin  conrpctior 
iflth   the  other  ^'round  law,  that  a  séries  o^  siirjlar  elpn-ents 
require  the  middle  and  ends  to  be  Tr,ade.  proirinent  as  bein£  spé- 
cial points,  or  that  their  récurrence  in  a  periodic  séries  irAist 
be  accented,  requires  the  stron^est  irotives  ^o   charactprize  t 
the  points,  that  are  to  be  ir.ade  uost  proirinent,  the  ^eakf*^  to 
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te.   subordlnated,  and  ^urther  3  strict  adhprppcp  t.o  siirplifyirf^ 
the  DiOtive  of  the  différent  storie?.  to  n  certair  denrée,  and 
*'inally  that  aa  the  painter  rrustfirst  tiave  a  clear  idea  of  the 
distritution  of  the  brightest  lights  and  deepest  shades  over 
his  picture,  one  mugt  not  in  the  arrangement  fose  sight  of  the 
hi^oeat  and  lowest  perinissitle  limits,  ifithin  which  his  irotives 
niay  be  chosen. 

ïhus  in  case  of  a  villa  consistin^  irerely  of  a  basement  and 
fi'^at  story,  it  *»ould  be  in  accordance  with  the  weap?   at  our 
disposai,  and  also  witfc  the  character  of  thp  building,  to  sél- 
ect for  the  -Windows  of  the  best  story,  ifhich  local  cira5uir:Star- 
ces  place  in  the  fcasement,  a  stron^er  o^  riche'"  motive  of  forir, 
than  for  the  other  story.  a  irinow  with  a  cap  and  sill,  both  on 
consoles,  jrould  usu^lly  be  sufficient  for  the  richer   designs; 
but  the  stronger  HiOtive  of  the  angular  redirrent  or  the  ^reaker 
one  of  «  decorsted  cap,  •ifoald  be  restricted  to  those  Windows 
of  the  same  story,  fbich  are  tobe  spécial! y  characterized.'  thu? 
the  strongest  motiv"  muât  not  be  selected  for  the  gênerai  one, 
leaving  no  ireans  remaining  for  distingaisbing  spécial  cases, 
requ^ring  on^  to  descend  to  a  lesser  motive.  îr  the  same  way, 
the  ^orms  of  the  other  and  subordinate  stn^y  should  be  reduc^r 
^   degree,  so  that  the  best  story  may  hav»  its  due  effect,  Zf 
the  basement  te  also  the  bpst  stor'y,  a  coir.bTn^ition  n^  tf:e  .^^- 
chitectur?  of  the  -^indo'fs  -itith  tne  base  ird  thr  celi'ir  fundo-^?. 
in  a  grouped  irotive,  or  the  coirbined  ^ff-^c*;   o"^  thèse  ele^en*? 
13  a  ;vhole,  even  if  not  cnnnected,  will  9ppe*^r  to  bold  and  so 
rien,  that  th^  sills  do  not  require  the  «ddi tional  effect  of 

corbels. 

The  Windows  of  th«  apper  story,  in  which  'ire  thp^edrooirs,  b 
treakfast  room,  nursery,  dressing  rocir.s  ard  guest  rooir.s,  whilp 
the  best  story  contain   the  rooms  for  soci«il  purposes  as  well 
as  the  roorr;  of  thf»  irast.er,  the  common  livl  ng  "ooit  ,  etc.,  shoul^ 
be  t^eatpd  in  a  subordinatR  wayandbe  simpl^r,  th'^'re'^'ore  Ijght- 

er  and  less  severe. 

Ccnversely,  if  the  best  story  be  the  upper  or?  and  the  grnuni 
floor  be-nssigned  to  inferior  parposes,  th'»  baseirent  rus*  t^ 
siT-ply  and  boldly  t'^'^ated  and  be  he^vier,  while  the  upper  story 
requires  richer  and  yet  strong  and  élégant  ^"orirs. 

The  Italian  Fenaiss^anc»  rray  te  ^epro^^ched  with  h^vi  ng  r-etain- 
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retsiced  tûe  Lcrlc,  Icdic  end  CorintbiaD  orders,  as  a  fixed  sér- 
ies cf  the  cbaracters  cf  tbe  stcries.  and  called  the   circuler  c 
pedŒeEt  loDic  and  tbe  Anguler  cne  Ccrictbian,  forgetting  that  in 
ccirpariDê  roond  and  acgular  çedinents  of  eoual  heigbt,  tbe  rcand 
pedinent  alnays  çossesses  tbe  cbarecter  of  heaviness  witb  less 
strsDgtb  tbSD  tbe  acgular  cne;  tbence  resDlted  a  contradiction 
in  tbe  architecture  cf  nany  palaces  and  bouses,  if  Coric  coluans 
were  enployedin  tbe  tasenent  and  lonic  in  tbe  first  story,  tut 
witb  alternating  circular  and  sngulsr  pedinents,  as  in  tbe  Fan- 
dolpfiini  palace.  Bapbael's  faircus  building  at  Flcrence.  îbe  alt- 
ernaticn  cf  rcund  and  engulsr  pediirent  caps  in  tbe  saie  stcry  h 
bas  its  advantages  in  gênerai,  if  tbe  stcry  ccntains  nore  tbac 
three  Hindcîss.'  a  certain  contradicticn  renains  even  in  tnis  case,] 
as  ttay  te  seen  on  tbe  façade  cf  tbe  Eartolini  palace  at  Florence; 
the  stronger  irotives  are  toc  Œucb  ccncentrated.  If  tbe  caps  alt- 
ernated  in  case  of  four  Windows,  as  in  tbe  Fandolpbini  palace 
at  Florence,  and  tbe  Farnese  palace  at  Foire,  a  doutly  ungrsceful 
resuit  is  prcduced,  since  tbe  ends  are  différent  without  any  rea-| 
son  tberefcr,  and  tbe  iriddle  is  not  accented.  An  alternation  wc- 
uld  first  teccire  snitatle  in  case  cf  five  Windows,  especially  if 
an^ular  pedinent  caps  were  used  st  ttiddle  and  ends,  witb  circuler 
pediii.ents  over  tbe  iEterïïeciate  7îindc;^s.  Falladic  enplcyed  tbis 
expédient  in  bis  teautiful  Cbieragsti  palace  at  Vevcm   witb  ^ccc 
results.  In  case  cf  a  longer  séries  cf  Windows,  round  and  sn^^ular 
pediments  nsbould  preferatly  only  te  euployed  as  a  ireans  of  str- 
engtbening  tne  centre  and  ends.  îbe  adjcined  scbeires  (Fig,  3^^) 
give  €:xanples  cf  ways;  in  wbicb  a  change  cf  irctives  is  adnissitle 
in  différent  cases,  witbcut  injury  te  tbe  unity  or  variety, 
e.  Bcrirs  cf  Fedinent  Caps. 
As  for  tbe  fcrïïs  cf  anéular  and  circular  pedinent  caps,  tbeir 
beights  Eay  te  cade  atcut  1/4  te  2/9  cf  tbeir  spans.  îbe  iroQld- 
ings  cf  angular  and  curvec  pediirents  are  siuiler  te  thèse  cf  tcr- 
izontel  caps;  tbe  twe  fcllcwing  cases  irsy  cccur;  tne  upper  cr 
crowning  aeiiter  is  eitber  lerely  carried  arcund  tbe  pediirent 
csp,  snd  ciritted  en  tbe  horizontal  return,  «hich  teririnates  at 
top  îierely  witb  the  leiiter  connectirrg  tbe  facia  and  tbe  crcwn 
nculding,  cr  tbe  entire  nculdin^  is  carried  alcng  tbe  horizon- 
tel  cornice  en  wbicb  rests  tbe  iiODlded  ^atle,  and  stops  againrt 
3  sli^htly  inclined  plane.  In  tbe  first  case,  tbe  intercediate 
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fillet  eDcloses  tbe  tyirpaDuir;  in  tbe  last  tbis  is  dcne  fcy  tbe 
upper  fillet  t.(Fi^.  363)- 

îbe  apper  leiiter  a,  if  it  te  fnlly  developed  in  front  as  wel] 
as  sidewise,  recuires  te  te  sligbtly  troken  et  tbe  an^le  cf  tb( 
cap,  wbicb  in  reality  is  less  distarting,  tban  if  tbis  te  cuit- 
ted  and  tbe  profile  te  distorted  at  tbe  angle. 

îbe  vacant  space  enclosed  ty  tbe  mculdings  cf  a  circular  or 
angular  pediirent,  is  properly  deccrated  ty  an  ornaicent.  a  ebi- 
eld  cf  ams,  bead,  wreith,  décorative  sculptures,  etc.  (Fig. 
364),  so  as  not  te  prodoce  tbe  iirpression  of  euptiness  and  bea- 
vinessi  tbe  tackgrcund  of  tbis  tyipanuir  itay  project  teycnd  tbe 
face  of  tbe  wall  in  case  tbe  pediirent  is  supported  ty  ccDSoles.l 

îbe  classic  and  tbe  Eenaissance  styles  gave  tbe  saire  profile 
to  angular  and  circular  pediitents  as  to  bcrizcntal  caps,  en 
wfiicb  tbey  rest.  Strictly  speaking,  tbis  is  unnecessary;  tbe   1 
pedinent  is  always  scnetbing  différent  froir  tbe  horizontal  cap, 
and  in  nany  cases,  it  bas  tco  beavy  an  effect,  if  totb  bave   1 
tb€  saiie  profile,  in  tbe  bcrizcntal  cap  tbe  geison  is  tbe  prin- 
cipal tbing,  tut  tbis  is  of  secondary  iapcrtance  in  tbe  pedin- 
ent,  and  tbe  crcwn  ïïculd  cf  tbe  curved  or  angular  pedinents 
will  take  tbe  first  place  as  teiné  tbe  crowning  ïïerrter  of  tiic 
entire  windcw,  and  tbe  geiscn  plays  a  sutcrdinate  part;  it  will 
tberefore  net  te  un  justifiable  te  irake  tbe  geiscn  of  tbe  anéu- 
lar  or  curved  pediirent  narrower  tban  tbat  cf  tbe  hcriacntal 
cap,  to  allow  tbe  crown  ïïould  of  tbe  fcmer  te  predeirinate, 
but  tbe  latter  te  end  îîitb  Eerely  a  teririnal  ireiter,  and  te 
forir  tbe  suppcrting  lower  neiiter  cf  a  pediaent  ligbter  tban 
tbat  ef  tbe  borizental  cap  (Fig.  3^5). 

Ercken  circular  pediEents  are  preduced  ty  accenting  tbe  nid- 
dle  ef  thc  arcb  ty  a  grcuped  ernaiient  cf  sny  kind  (fcliage, 
suspended  g'arlands,  wreaths,  sbields  cf  arïïs,  vases,  palir3tiiïrs,| 
heacs  etc.),  wbicL  are  placed  tetween  tbe  velute-like  ends  et 
tbe  treken  curve  (Fig.  3^0»  îbe  upper  fillet  ef  tbe  crowninê 
nerrter  is  curved  around  tbe  eye,  ferired  like  a  rosette,  against 
wbicb  and  tbe  crnairent  die  tbe  other  irenbers.  'i4i€se  troken  cir- 
cular pediirent  caps,  wbicb  are  crcperly  netbing  else  tbat  orria- 
aental  crowninf^a  above  a  berizontal  cap,  permit  a  free  treatn- 
ent,  nhîch  iray  ti-  varit-ô    xn  -icr^-'^i-vr];-  ;■,;;■■•"■  ']"       ^-^-.'.r"'.       ? 
wbicb  tbey  are  used. 
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If  it  te  justifiafcle  to  treak  tte  less  severe  circular  pedi- 
Ecent  caps  and  to  .^ive  tbeir  a  décorative  cbaracter,  on  tbe  con- 
trary  the  breaking  of  tbe  angalar  pediirents  at  tbe  apex,  a  fa- 
vorite idea  in  late  Bcirac  and  late  EeDaissance  art,  se  tbat  a 
bust  or  otber  sculpture  lay  prcject  atove  its  apex,  is  an  cbj- 
ecticnable  expédient  of  a  degenerate  art,  wbicb  passes  teyoDd 
its  natural  liiits.  A  given  EOtive  nay  not  be  œodified  or  ecb 
anced  at  pleasnre,  tut  only  within  certain  linits  prescrited 
ty  its  purpose,  E'any  tbings  indeed  exist,  wbicb  according  te 
gênerai  principles  are  irore  or  less  pleasingly  foraed,  tut  tbe 
justification  of  tbeir  existence  is  not  tased  on  tbeir  plees- 
ing  appeaeance  .,  tut  on  tbe  porpose  whicb  tbey  nay  serve,  as 
we  bave  fully  stated,  îbis  pleasing  effect  only  takes  tbe  first 
place  in  free  ornanent. 

X.  Cap  witb  iScnscles. 

If  tbe  caps  are  supported  ty  cortels,  tbese  flank  tbe  jaics 
on  eitber  side.  Ibe  ears  are  tben  test  onitted,  îbe  consoles 
praject  directly  froir  tbe  wall  face  or  frcE  a  pilaster  of  eoaal 
widtb,  wbicb  ïïey  te  flat  or  te  tordered  ty  an  arcbitBave  œouI- 
ding  (Fig.  3^7)»  Ihe  tresdtb  cf  tbis  pilaster  will  te  decided 
ty  tbe  fact  tbat  tbe  console,  te  appear  capable  of  suppcrtin^ 
tbs  cap,  cust  bave  a  greater  heigbt  tban  treadtb;  the  bighsr 
it  is,  tbe  narrower  it  Eay  te,  tut  tbe  Icwer  it  is,  tbe  wider 
it  should  te.  Ibe  treadtb  of  the  pilaster  Œust  te  deteririced 
accordingly,  tut  in  noriral  cases  it  will  te  narrower  than  tije 
architrave  cf  the  windcw.  If  tbe  projection  te  trcad  in  casc 
cf  relatively  Icw  consoles,  tbe  architrave  of  tbe  windcw  cust 
te  ïïade  prcportionally  narrower,  as  in  Fié*  3é?r  since  tbe  en- 
tire  finish  of  tbe  windcw  would  otherwise  appear  toc  wide  in 
proporticn  to  tne  clear  widtb  cf  tbe  windcw. 

ibis  pilaster  always  reouires  scire  prcjection  fron  the  wall 
face,  and  paneled  ashlsrs  ïïay  cet  therefcre  atut  against  it, 
tut  iiust  te  sepsrated  frcn  it  ty  a  irargin.  If  tbe  windcw  bas 
a  tase  teceath  the  sill,  tbe  pilasters  recuire  separate  bases 

'Ibe  effect  cf  the  pilasters  will  vary  in  accordance  witb  tb- 
eir sections,  and  acccrdinë  te  ;^hetber  tbey  are  tebind  tbe 
tand  cf  tbe  architrave  cr  in  the  saire  plane  witb  it.  If  cne 
sires  to  lessen  tbe  projection  of  tbe  caps  cf  tbe  windcws  at 
eacb  end,  tbe  consoles  nay  te  placed  directly  atove  tbe  jeirts 
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end  tbe  lictel  cf  tbe  windcïi,  so  as  te  enclcse  the  frie2e  tet- 

neen  then  (Fi^.  3^6).  'Ibey  tùen  teke  the  sane   treadth  es  tbe 
janfcs.  and  tteir  projection  is  detemined  ty  tbeir  sectioD, 

Ibe  coDScles  theirsel«es,  as  we  bave  seen,  are  eitber  Icw  and 
fcroad  as  in  Figs,  36c.  36?,  3^5  acd  369,  or  are  bigb  acd  narrcn, 
as  in  Figs*  3^4,  370  and  37l«  Consoles  resting  en  a  base  and 
suççorting  a  sill  ïïay  te  arranged  as  in  Fig,  372. 

In  cortels  ander  sills,  a  différence  is  to  te  irade,  wbetner 
tbey  stand  teneatb  tbe  architrave  (Fig.  37C)  or  under  a  pilas- 
ter  as  in  Fig.  371*  s  further  différence  ccnsists  in  tbeir  te- 
ing  uprigbt  as  in  Figs.  3^6,  367.  or  snspended  es  in  Figs,  368, 
369,  i.e.,  ïîbetber  tde  eye  atoat  Hbicb  is  cciled  tbe  volute  is 
atove  or  teloi.  For  pedinent  caps,  narrcw  and  bigb  consoles  as 
in  Fig.  364,  are  preferatle  te  troad  and  loîs  ones,  which  are 
Œore  snitatle  fer  ligbter  caps  and  sills. 

Ealccny  ccnscles,  two  exauples  cf  «bicb  bave  teen  given  in 
Fig.  373  and  374.  generally  recuire  strcng  projections  of  a 
tcld  cberacter.  It  i^ill  freouently  te  necessary  to  arrange 
several  consoles  stcve  eacb  otber  like  cortels,  so  tbat  eacb 
supports  tbe  one  rest  atcve  itself.  Ibis  is  particularly  neces- 
sary in  desigDin^  tay  windcns,  wbicb  recuire  stroC;^  supports, 
net  for  structural  tut  fer  estbetic  reasons.  Such  ccrtelled 
srranéeiîeEts  iray  te  icst  sinply  profiled  ty  teing  allowed  te 
Project  sliébtly  sidewise  and  strongly  in  frcnt  (Fi^.  375);  c 
décorative  foms  nay  te  euplcyed  instead  cf  Œouldings. 

Fer  crdinary  bcuse  construction,  usin^  eut  stcne,  a  nori20E- 
tal  windew  lintel  is  ïïost  snitatle  for  practical  and  estbetic 
reascns.  Hven  in  tric}<  construction,  for  whicb  the  straigbt  a 
arcb  nay  te  used,  one  prefers  net  to  eirplcy  arebed  7?indcws  in 
tbe  ccnstructicn  cf  hcuses,  at  least  net  for  liviné  rcoES,  tut 
fer  stairway  halls;  fer  practical  reascns  tecause  arebed  wind- 
CHS  adirit  less  li^bt  tban  if  rectaD^^ular  and  cf  eaual  bei^bt, 
and  for  estbetic  reasons  sine;  iî  is  te  éivs  tbe  bcuse  a  cbar- 
acter  differiné  fren  thet  cf  palaces  and  public  tuildings.  For 
tbe  saiie  ressens,  eue  sbould  te  satisfied  in  bcuse  ccnstructicn 
ïïitb  tbe  irodest  artistic  expédients  already  descrited,  and  res- 
erve ricber  and  tclder  forirs  for  putlic  tuildin^s  and  talaces. 
2.  Windows  cf  putlic  tnildings  and  palaces. 

For  tbe  architecture  of  tbe  ïïindc«s  cf  putlic  tuildinés  and 
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palaces,  the  detenriEic^  consideratioD  cf  the  first  inportance 
is  that  tbe  windcws  are  ^enerslly  larêer  and  li^Ht  reçus  of  f 
greater  depth,  tbac  îd  douses,  3Ed  fartber  that  tbe  esternal 
walls  are  tbicl^er.  Ccnsequectly  the  Windows  reqoire  ^reater 
width  and  heigbt,  tbeir  jaits  are  wider  and  tbeir  axial  dist- 
ances are  greater,  Tbese  buildings  froir  tbe  requirenents  tbet 
tbey  fulfil  are  aise  on  a  larder  scale,  Œore  sèlid  and  lassive 
tban  are  uaually  bouses,  and  tberefore  recuire  tolder  artistic 
expédients  tban  tbey  de.  Ihe  .greettr  iiidtb  cf  tbe  nindcws  is 
first  cf  ail,  since  this  bas  a  decided  effect.  If  the  Windows 
are  rectangular,  careful  attention  irust  te  paid  to  reEcving 
tbe  load  fron  the  lintel,  wbicb  lust  bave  a  greater  h^igbt 
tban  lintels  of  Windows  in  bouses,  so  as  not  to  break  at  its 
iriddle.  In  siirple  ashlar  irasonry,  tbe  lintel  will  te  a  single 
blcck,  te  relieve  it  tbe  stcnes  lying  atove  it  rrust  te  suppor- 
ted  ty  corfcelling  and  radial  jcinting  (Fig.  370.  If  Jaccts  are 
used,  it  Eay  fiappen  tbat  a  frieze  is  forced  telow  cr  atove  tbe 
architrave  ïïoulding  as  at  a  or  t.  Fié,  376^  A  perfectly  corres- 
pcnding  case  is  tbst  in  wbicb  the  lintel  cf  tbe  window  fores 
s  ccEplete  entatlaturs  suppcrted  ty  pilasters,  whicb  like  it- 
self  prclectfrcir  the  ?,all  face,  (Fié,  377).  Ibis  entstlature 
bas  its  crcwnin^  ccrnice.  with  cr  witbcut  pediirent:  a  separate 
architrave  ccipcsed  cf  two  jants  and  a  lintel  iray  enclose  tbe 
opening.  If  tbe  pilasters  are  replacée  ty  ccluins,  we  cttain 
tbe  cancpy  windcw,  sucb  a  favcrite  in  tbe  bigb  Renaissance,  « 
witb  ail  its  ccnseauences,  tbe  pedestal,  peiforated  parapet, 
etc.  Eut  tbis  window  architecture  reouires  either  a  told  réces- 
sion of  the  stcries  te  allow  tbe  cclunns  and  tbeir  pedestals 
te  stand  free  in  front  of  the  face  cf  tbe  wall,  or  the  pedes- 
tals cf  the  ccluirns  irust  again  te  suppcrted  ty  cclunrs,  ccns- 
cles  or  caryatids.  Finally  this  windcw  irotive  iray  te  developed 
intc  coïïplete  tay  windcws.  enrlched  ty  dcutliné  the  ccluiins, 
cr  ty  ths  aid  cf  pilasters,  or  iray  te  changea  intc  tbe  freo- 
uently  euployed  loggia  ïïctive  py  the  introduction  et  arches 
cver  pilasters  or  ccluirns. 

Ihe  arcbed  windcw  is  develcped  in  the  siirplest  way  frcn;  ash- 
lar  construction,  Référence  is  hère  irade  te  tbe  gênerai  state- 
irents  concerniné  cpenings  in  walls  irade  under  a.  Ihe   palace 
architecture  cf  the  Italien  F.enaissance  develcped  tbe  arcbed 
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windcH  in  tbe  irost  ccuplete  nanner;  the  arcbes  are  atsolntely 
reguired  ty  tbe  .^reat  spans  cf  tbe  Windows.  As   previoasly  sta- 
ted.  its  forir  resalts  trcir  tbe  pricciple  of  ccnstraction,  eitfc- 
er  a  spécial  stone  arcbitrave  teind  fcrneà,  whicfa  prcjects  frcir 
tbe  wsll  face,  acd  wbich  iray  te  crowned  ty  en  entatlature  and 
pediiient  cr  a  circalar  cap,  or  the  ercbivolt  nculdin^  is  wrcu- 
^bt  on  tbe  asblars  tbenselves.  If  tbe  windcH  is  so  large  tbat 
tbe  glass  reoaires  intenrediate  divisions,  tbese  are  proviced 
ty  the  use  of  suall  coIuïïbs  cr  pilasters,  whicb  linit  tbe  cpe- 
nings  in  the  windcw,  tbe  irctives  cf  the  Windows  of  tbe  early 
Florentine  palaces^  the  snall  cclanns  are  covered  by  a  horiz- 
ontal lintel  cr  spanned  ty  arcbes,  tbe  tyupanuir  ovsr  tbeir  tein.^ 
perfcrated,  so  tbst  a  kind  of  windcw  tracery  is  prcduced,  witb 
tbe  saŒe  ireaning  as  tbst  cf  tbe  liddle  sges.  If  tbe  window  ccd- 
sists  of  tbree  divisionsit  naturally  resalts,  in  case  no  hori- 
20Dtal  lintel  is  used,  tbat  the  iriddle  part  is  icade  as  higb  as 
possible,  and  the  spandrels  are  filled  ty  circles  (Fig.  3?£  a). 
In  case  cf  a  bcrizcctal  lintel,  a   large  circle  in  the  center 
witb  2  sualler  cne  st  eacb  side  is  an  apprcpriate  arrangeirent, 
(Fig,  37e  t), 

A  borizcntal  lintel  (Fig.  3?5  t)  does  net  generally  Icct  weli, 
if  tfee  tyïïpacuîi  cf  tbe  window  is  filled  ty  circles  or  ty  ctcer 
closed  figures,  since  tëe  tanéency  cf  s  coiiplete  circle  and  a 
strsiéht  line  is  less  gcod  esthetically ,  tban  if  it  were  tanc- 
ent te  cne  cr  ïïore  curved  lines.  Cne  cf  tbe  test  prcporticns 
fer  Windows  cf  tbree  divisions  is  cttained  ty  dividinê  tbe  di- 
aireter  in  tbree  ecual  parts,  descriting  snall  ciriles  on  1/3 
tbe  diaireter  next  eacb  springing,  theyn  drawing  a  larger  circ- 
le tetween  their  and  the  seiricircle,  letting  tbe  seiricircles 
cf  eacb  divisicn  cf  tbe  window  te  tangent  te  tbese  tbree  cir- 
cles (Fige  37c  c).  lb£  spricginé  points  are  tbereby  lowerec, 
and  tne  upper  tracery  ^ains  in  inpcrtance. 

Ânctber  irctive  fer  dividing  Windows  in  tsc  cr  tbree  parts, 
only  applicable  te  rectangulsr  Windows,  is  te  place  bori2ontal 
lintels  Steve  the  window  JaiÉts,  toriring  transoir  liébts  atcve 
tbeir  ty  neans  cf  short  pilasters  connected  ty  bori20Dtal  lint- 
els alsû.  (Fig.  379  a).  Ibis  arrangenent  is  particularly  justi- 
fied  when  the  transcus  are  fixed,  cnly  tbe  Icwer  pcrticn  cf  i 
tbe  windcw  teiné  ope  éd.  Ibe  central  vertical  Eullicn  nay  tber. 
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te  treated  as  a  suppcrtin.^  pilaster.  In  windcws  cf  thîs  kind, 

ccDtairiiDg  tbree  divisions,  the  central  transoŒ  bar  cay  be  oa- 

itted,  se  as  to  nake  the  central  lîindcw  higher  than  tbe  side 
Windows.  îbe  différent  nullicns  iray  likeîiise  saçport  circles 
and  senicircles  (Fi^,  370  t). 

3.  îbe  Caret  îVindcw. 
Ibe  cburbb  windcw  falls  cutside  the  liirit  cf  crdinary  cons- 

traction,  tctb  froir  its  considérable  dimensions  and  especially 
ty  its  heigbt.  as  well  as  by  its  purpose  of  lighting  tbe  Bcuse 
of  GoQ,  and  nust  avcid  everytbing  cf  a  secalar  naturein  its 
appearance;  tberefore  ail  décorative  expédients  Eust  be  avoic- 
ed,  Tîhicb  tend  te  recall  the  ccDStrnction  cf  hcases  and  palaces,] 
îbe  considérable  tbiclîness  cf  tbe  walls  affcrd  broad  jacbs.that 
are  usually  splayed  witb  or  witbout  nooldings.  If  the  Windows 
are  not  siiiple  cpenings  between  piers  or  colunns  supporting 
entatlaturea,  but  are  spanned  by  arches,  ail  tbe  fcrŒS  of  arc- 
hes peririssible  in  secular  architecture  are  to  be  excluded,  w 
witb  the  exception  of  the  indispensable  seiricircalar  and  poin- 
tée arches,  wbich  if  slightly  pcinted  or  a  depressed  pcinted 
arch.  is  always  apprcpriate  in  church  arcbitectwre,  if  a  cert- 
ain effect  is  to  be  prcdoced.  ?cr  churih  architecture,  unless 
the  foriîs  cf  classic  teircles  are  Dct  cacricicusly  intrcduceo 
therein,  will  always  return  lo  tbe  fcms  introduced  ty  the 
Eiddle  aées,  nore  tban  secular  architecture,  assuniné  that  tbs 
ccnstructive  principle  is  te  gcvern.  Ce  esthetic  grcunds,  the 
pcinted  arch  retains  its  supericrity  cver  xhe  circular  arch, 
if  prcperly  used.  Ihus  in  a  grcup  of  tbree  church  entrances  or 
church  Windows,  2  pcinted  arch  tetween  two  setticircular  cnes 
gives  a  Kcre  variée  appearance,  tban  tbree  senicircolar  arches 
side  ty  side.  Cn  the  cther  hand  in  usiné  the  pcinted  arch,  «e 
are  net  ctligsd  te  accept  ail  the  conséquences  whicb  resulted 
frcir  it  in  Gotbic.  If  we  do  net  désire  to  tuild  exactly  in  the 
Gotbic  style,  tut  te  raticnally  dérive  the  architectural  fcrirs 
troir  structural  anc  esthetic  reouirenents,  still  in  irany  spéc- 
ial questions  cf  church  architecture,  we  shall  touch  cn  the 
Gotbic  style,  tut  irust  tefcre  ail  else  avcid  everytbing  spéci- 
fie to  that  style,  and  which  nay  as  well  or  even  tetter  te  re- 
placed  by  cther  férus. 

4.  'Ibe  ÎSheel  l^indow. 
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We  can  never  exclnde  tbe  nheel  nindow  froir  cburch  ercbitect- 
are.  It  alwsys  reiaiDS  tfaat  forir  cf  wicdow  irost  pleasing  and 
Œost  saitatle  for  certain  purposes.  In  case  tbe  wbeel  window 
is  net  divided  ty  an  ircc  franework,  on  accoont  cf  tbe  gl82in^ 
tut  fcy  stcne  work,  cne  sbould  aliïays  recur  te  tbe  motives  ccir- 
Œon  ÎE  tbe  Eiddle  âges,  and  eitber  arrange  radial  ttollions  ar- 
ound  a  centre,  îîbcse  enter  ends  are  connected  ty  arcbes  in  any 
way,  or  a  spsteE  cf  perfcrated  slats  are  arranged  atout  s  cen- 
tre, in  ïïbich  tbe  détail  fcrus  specially  telonging  to  tbe  Goth- 
ic  and  Eciianesque  styles  sbould  te  very  carefully  avoided,  Ibus 
a  circle  is  a  gênerai  forn  always  reauired  in  arcbitecture,  tut 
tbe  fcils  and  cusçs  cf  Çothic  tracery  teing  speÉific,  are  ne 
longer  necessary  in  cburcb  arcbitecture,  A  scroll  work  of  plant 
stens  ney  te  enplcyed  as  a  irctive  for  tbe  tracery  of  cburcb  h 
Windows,  in  wbicb  tbe  jcinting  nay  te  horizontal,  or  te  arran- 
gea in  accordance  nitb  tbe  principles  Éf  arcbed  construction. 

In  tbis  way  nay  te  invented  tracery,  wbcse  forn:  entirely  cor- 
responds te  tbe  principle  cf  tbe  Renaissance  style,  wbile  its 
construction  and  ïïouldings  is  in  accordance  witb  tbe  nediaewal 
principle. 

5.  ïïindCH  Iracery. 

Vertical  divisicns  of  windcws  nay  fcrir  2  systeir  cf  Eullicns 
like  tbose  of  neciaeval  tracery,  or  3  systea  cf  perfcrated  ncr- 
izcntal  slats  cf  stcne  te  plaôed  on  eacb  otber.  In  tbis  case 
likewise,  tbe  fcrii  principle  cf  tbe  Eenaissance  adirits  cf  tbe 
Eost  varied  forirs,  scrcll  work,  tapestry  païterns,  tbe  use  cf 
figures,  plane  and  crnanental  deccraticns  of  ail  kinds.  Ibe 
nouldings  are  siirilar  in  principle  to  tbose  cf  irediaeval  styles, 
even  permitting  a  freer  treatnent.  A  freer  fom  cf  tbe  patterns 
of  window  tracery  is  suitable  fer  tbe  Christian  cburcb,  a  irore 
strictly  geonetrical  cne  for  tbe  synagogue,  ïïitbout  tbe  neces- 
sity  cf  tcrrcwing  frcir  tbe  h'ccrish  style.  After  tbe  classic  ir 
ïïetbod  it  is  possible  te  divide  windcws  ty  placiné  pilasters 
atove  eacb  otber,  wbicb  support  hcrizcntal  mteriiediate  ccrni- 
ces  and  are  ccnnected  ty  arches  (Fig.  3£1)-  ïbese  cornices  re- 
cuire a  wasb  en  tcp.  Ihe  Icwer  part  cf  tbe  cburcb  windcw  test 
stands  on  a  splay  (Fig.  382),  wbicb  carries  cff  tbe  water,  anc 
ends  witb  a  drip  nculding,  tbat  keeps  tbe  water  off  tbe  wall. 

6.  IranscŒ  ïïindows  and  Skyligbts. 
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Sirall  Windows  trequently  serve  to  ligbt  tbe  upper  galleries 
of  balls,  as  well  as  tbe  ceiling.  If  tbey  are  net  Windows  cf 
ordiuary  and  ncrïïal  fcrin,  tbey  nay  tÈïe   différent  fores  acc- 
ording  to  wbat  iray  te  penritted  ty  tbe  external  arcbitecture. 
circular  or  otlong,  witb  angles  eut  off,  setticircolar,  etc. 
îbey  always  play  a  satordinate  part  and  are  preferafcly  decor- 
ated  in  accordance  witb  tbe  arrangeient  of  tbe  façade.  îbey 
are  sonetinces  placed  in  tbe  frie2e  onder  tbe  roof  cornice  or 
its  entatlatore. 

7  and  S.  Cccrs  and  Gatesays. 

Fer  doors  and  ^ateways  of  rcoŒS,  putlic  buildings,  palaces 
and  chnrcbes,  tbe  saiie  is  applicatle,  wbicb  was  said  under  s 
on  openings  in  gênerai  in  walls»  and  a  portion  of  tbat  stated 
in  regard  te  Windows.  In  tbe  simplest  way,  tbe  door  is  irerely 
enclcsed  fcy  an  arebitrave,  either  witb  janrts  and  a  lintel  prc- 
pecting  frcn  tne  wall  face,  or  by  Œculdings  wbicb  recède  bebicd 
tbe  wall  face  and  are  wroogbt  en  tbe  ssblars.  îbe  architrave 
sbould  te  cbanged  belcw  into  a  kind  of  plintb  ty  scire  Eeacs, 
eitber  sinrply  dying  against  it  cr  returned  arcund  it. 

îhe  section  cf  tbe  architrave  sbould  bave  1/?  te  1/2  tbe  cl- 
ear  widtb  of  tbe  width  cf  tce  dccrway.  In  tbe  early  Florentine 
palaces  ïïitb  tbeir  irsssive  tcssed  ashiars,  tbe  treadtb  cf  tbe 
arcbitraçe  is  atout  calf  tbat  cf  tbe  docr.  lîvidently  tbe  docr- 
way  will  pppear  weakly  cr  strongly  prctected,  according  te  tbe 
widtb  cf  tbe  srcbitrave,  and  a  strong  protecticn  will  appear 
tbe  Eore  désirable,  tbe  greater  tbe  opening  cf  tbe  doorway, 
and  cay  tecoire  tbe  principal  irctive  of  tbe  artistic  treatment 
of  a  city  or  fcrtress  s^ate,  a  tunnel,  cr  a  gateway  tridge* 

Siirple  rectangular  dccrs  witb  bcri2cntal  lintels  yield  tbe 
follcwing  séries  cf  actives  witb  tbe  aie  et  tbe  colunnar  crder. 

1.  'Ibe  arcbitravE  b8S  an  adde:-  frie2£  enc  cap;  tbe  progress- 
ive additicns  for  enricbicé  this  irctive  are:-  ccnscles  under 
tbe  cap,  pilasters  on  wbicb  rise  tbe  ccnscles,  a  pediirent,  en 
attic  story,  cr  a  transon  window  atove  a  çap,  additicns  wbicb 
adEit  of  tbe  irost  rrsnifold  variations  cf  forE,  according  to  t 
tbe  spécial  circunstances, 

2.  îbe  arebitreve  of  tbe  door  is  flanked  ty  pilasters  of  ccl- 
UŒns,  wbicb  support  an  entatlsture.  Ibe  pilasters  or  ccluirns 
lay  te  witb  or  witbout  pedestals,  nay  te  arranged  in  pairs,  tbe 
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entatlature  iisy  be  ccvered  fcy  a  pediirent,  or  ncay  forn  a  bslccny,! 

Cocrs  and  gateways  covered  ty  arches  adiit  cf  a  séries  of  iro- 
tives,  frcir  tbe  sinçlest  to  tbe  ricfiest  case,  witb  ecricbirents 
ty  tbe  expédients  already  cectioced,  especially  ty  iral^ing  tbe 
spriD^ing  tlocks  and  keystcnes  proŒiDent.  If  paneled  asblars 
te  added,  as  m  nany  palaces,  or  tbree  gateways  are  coDoected 
in  a  group,  tbe  ricbest  foms  are  prcduced,  liie  tbose  invent- 
ed  ty  tbe  Italian  EenaissaDce  in  palaces,  gâtes  of  fortificat- 
ions and  cities,  and  aise  tbose  erected  in  our  tiire,  îbe  last 
naired  iiotiva  of  tbe  triuEphal  arcb  iray  te  varied  in  différent 
ways,  according  to  wbetber  tbe  cpenings  are  cf  equal  widtbs, 
or  tbe  iriddle  cne  is  widest,  or  wbether  ccupled  pilasters  or 
colunns  witb  cr  witbout  pedestals  are  used,  and  fron  tbis  ty 
placing  a  second  one  cver  tbe  first  was  derived  tbe  Œotive  of 
a  twc-stcry  triuŒpbal  arcb  eaployed  iy  nany  Benaissance  cburcb- 
es.  îbe  nctive  cf  tbe  trîuttpbal  arcb  is  likewise  test  suited 
te  nagnificent  city  gâtes  and  will  so  reaain,  since  tbe  centr- 
al cpening  cf  îîider  span  for  carriages,  and  tbe  narrower  side 
cpenings  fer  çerscns  en  foot,  can  scarcely  te  lore  properly  c 
ccF.binsd  in  a  ^rcup  otberwise  tban  in  tbis  î^ay,  Ey  tbe  addit- 
ion of  an  attic,  2  crcwrin^  ^roup  of  fif^ures,  enô   esceciallv 
cf  sculptured  deccratioES,  or  lastly  ty  flankin^  it  with  tnc 
successive  tcwers,  tbe  irctive  cf  toe  triuirpbal  arcn  fcm,?  a  c 
décorative  arcbitectursl  worl<  cf  tbe  first  rank,  which  nay  ss 

«ell  te  ecployed  as  a  irotive  for  a  city  ^ate,  cr  tbe  pcrtel 
of  a  tridée,  as  for  tbe  façade  cf  a  cburcb. 

In  bouses,  palaces  or  putlic  tuildic^s,  wbere  tbe  plan  per- 
ïïits,  sbould  te  arranéed  s  suall  porcb  before  tbe  entrance 
dccrway  (Fi,^.  3S3  a,  t),  or  3  prcjecting  porcb  is  constructed, 
wdich  supports  s  tslccny  cr  terrace,  Ectb  arrangenents  adirit 
cf  the   u.ost  variée  fcrns.  according  te  tbeir  ccnnecticn  witb 
tbe  ctner  arcbitecture, 

Sucb  porcbes  are  ir.uch  used  at  tbe  principal  ectrances  cf  cb- 
urcbes,  and  are  cften  indispensable  en  account  of  protection 
fron  «ind  and  weatner.  îbey  are  tben  placée  tet7?een  twc  tcwers, 
or  fom  tbe  loner  stcry  cf  a  tcser,  or  lastly  tney  prcject  fr- 
cff  tbe  façade.  Cn  acccunt  of  tbe  tbickness  et  tne  walls,  tbe 
portais  cf  cburcbes  alTjays  bave  -«ery  Tiide  jaits,  nhicb  sbould 
te  treatsd  m  accordance  witb  Tîhat  was  said  under  a  in  gênerai. 
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'Ibsy  stiould  always  ktis  acre  or  less  nearly  approxinate  tbe 
cburch  portais  cf  tbi  EcŒanesoDe  ^Lyle  in  tbeir  external  fon, 
y£t  avoidin^'  ail  tbat  could  recall  their.  Ibis  is  caused  ty  tbe 
givec  coDditions,  whicb  lead  to  like  resolts  ander  sittilar  cir- 
cunstaDces. 

9-  Portais  cf  lunnels,  Culverts,  Gateway  Erid^es,  C 
Cpenings  fer  Veotilaticn»  Suibrasares,  etc. 

Ail  cpeDÏDgs  in  «ails  ccirprised  under  tbis  title  and  servin,^ 
purely  naterial  needsusually  recuire  tat  a  sirall  airount  cf  déc- 
oration, wbicb  is  entirely  dépendent  ce  tbe  part  played  ty  tbe 
building  cr  structure.  In  a  city,  tunnels,  gâte  bridges,  ctber 
bridges  end  fortifications,  require  greater  expenditure  for  2 
arcbitectural  purposes,  xban  if  in  a  wild  countain  solitude; 
tut  even  tbe  least  of  suce  necessary  buildings  irust  fulfil  tb- 
eir purpcse  in  tbe  Eost  coirplete  way,  and  a  fcrnî  Œust  be  given 
to  tbett  ty  tbe  hniran  intellect,  teyonc  tbe  recuirenents  of  at- 
solute  necessity. 

îuEDels  for  railï^ays,  canals  or  ctber  biébways,  will  always 
te  located  isbere  stons  is  to  te  found,  suitatle  for  structural 
purposes,  Ibey  are  cpenings  that  recuire  te  te  enclosed,  ace 
since  they  sre  olircst  elways  srcbed,  tbis  arcb  will  of  itselt 
foTïï  tbe  enclosure.  Busticatec  asblars,  tcld  arcbivclt  irculc- 
ings,  £  prcEinence  of  tbe  springin^  and  ]^Q,y   stones  of  tbe  srch, 
will  fcrir  tbe  Kcst  naturel  expédients  fer  tbeir  décoration. 
Façades  are  soiretiires  tuilt  in  front  of  tunnels,  wbicb  iray  te 
crowned  ty  a  ccrnice  witb  tattleirents  or  &   parapet  flanked  ty 
angle  towers,  and  decorated  ty  shields  of  ams  and  inscritec 
tatlets.  In  gênerai,  ail  superfluous  décoration  is  to  be  avoid- 
e<^,  in  case  it  is  net  in  a  city  and  is  aise  exposed  te  vie?;  et 
perscDS  on  fcot,  Ibe  tine  fer  ctserviné  tbe  arcbitecture  cf  3 
tunnel  wbile  traveling  en  a  railisay  is  ususlly  so  brief,  tbe 
change  of  inpressicns  is  se  rapic  i^bile  in  ïïoticn,  tbat  tbe 
portai  of  tbe  tunnel  is  only  Eoirentarily  seen  and  its  forir  is 
ouickly  for^^ctten.  ît  is  scuewbat  différent  if  a  street  extencs 
alcné  tbe  railway,  se  that  persens  en  fcct  bave  tirre  and  oppcr- 
tunity  for  exairining  tbe  structure. 

ît  is  generally  sdvissble  in  engineering  wor'Ks  and  fcrtifics- 
tions  for  sake  cf  econcuy,  to  irske  tbe  iicst  extensive  use  cf 
rock  facec  asblar  irasenry.  Frcii  it  sucb  structures  dérive  s 
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cdaracter  of  earcestness  acd  strenétb.  Ail  pretty  fcrirs  are  en- 
tirely  forbiddec  in  this  case,  since  tbey  do  net  bsriroDize  îîitb 
tbe  cbaracter  cf  ttoese  usually  irassive  structures. 

Eattlenents  are  always  saitatle  as  a  crcwcic^  neirter  of  walls 
tecause  fcririD.^  ^c   siniilc  crc  efitctive  irctive.  For  the  prcject- 
icDS  cf  ccrDices,  irassive  ccrtels,  cortellic^  like  that  ucder 
a  tay  window  eod  simlar  expédients  cf  tbe  Eason's  acd  stone- 
cutter's  art  are  suitatle.  See  Cbaçter  en  City  Gates. 

girtrasures,  oçeninés  for  vectilaticn  and  sinilar  subordinate 
opsnings  in  walls,  cpenicÊs  for  aiscfaarge  of  ;^ater,  etc.,  are 
test  left  siiiple  and  jost  as  required  by  their  purposes,  witb- 
cut  further  developirent.  It  lies  in  tbe  nature  of  tbe  case, 
tbat  cpeDin,^s  in  Tjalls  sbould  te  treated  in  accordance  witb  t 
their  iirportance  Bhd   location.  Ibe  Kore  sutordinate  tbeir  iiip- 
crtance,  tbe  less  eirpbasis  sbould  be  laid  on  iraking  tbeir  forïïs 
îiore  elaborate,  tban  is  reouired  by  tbe  iraterial  need,  tberef- 
ore  avoidin^  ail  tbat  ttiébt  appear  pretentious.  îhe  solidity 
of  tbe  iresonry  irust  te  the  predoirinsting  means  with  careful 
exécution,  whicb  deterirines  the  appeacance  of  the  building. 
'Ibe  Earoccc  period  indeed  went  so  far  as  to  decorate  tbe  eirtr- 
asures  cf  fortifications,  cne  cf  irany  errors  tbat  we  irust  avcid. 

a:.  FLCCBS. 
1.  Stcne  Favenents. 

Stcne  psveïïents  fer  streets,  souares  snc  courtyards,  etc.  erp 
eitber  ccirposed  cf  specially  préparée  paviné  stones,  or  of  stc- 
nes  froii  rivers,  or  cf  buarried  stones.  In  our  era  stone  peve- 
nents  are  seldoir  eirplcyed  for  wbicb  a  décorative  appearance  is 
intendec.  î'îhen  such  is  desired,  paving  blcci?s  of  two  cclors  a 
are  used,  ty  the  aid  cf  ïïbich  sitrple  enclosed  panels  nay  te  f 
fcmed;  Vue   stones  n,ust  evidently  ail  te  cf  eoual  bardness.  Il 
earlier  liires  ?:Xic'^   paveirents  ^^ere^ïïade  of  stones  cf  différent 
shapes,  i.e.,  cf  eûtes  and  ctlcn^  forirs.  Such  s  paveirent  is  t 
fcund  en  tbe  cathedral  bill  in  Irieste  (Fis.  3£4)  and  a  siiril- 
ar  cne  is  in  Boue. 

Fleasing  paveîr,ent3  bave  teeE  constructed  in  différent  places, 
cf  river  stones  and  trcken  stones,  wbicb  irust  ail  bave  apprcxi- 
ïïâtely  tbe  saire  si2e.  Generally  square  panels  are  foraed  witb 
the  larder  stcnes,  whose  diagcnals  are  aise  indicated,  cr  otlcn^ 
panels  are  filled  ty  clcsely  set  pavin^  tlccl^s.  If  tbe  river 
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stones  are  long  and  oval,  tbey  are  usually.' laid  in  tUe  pavenect 
in  berringbcne  tend.  Separate  figures  iray  te  ccmposed  of  SŒell 
stones  with  river  or  broten  stones  in  pavenents  lil^e  nosaics. 
Fine  exanples  cf  socb  pavements  are  to  te  found  in  Freiburg  in 
Eaden,  in  ttie  éreatest  variety  of  patterns,  very  carefully  ccn- 
structed  et  river  stones  ana  witc  separate  fiéures  liî^e  ccsaics, 

2.  Flocrs  cf  Stcne  Slabs. 

Ine  sinplest  kind  of  flcors  cf  stone  slsts,  also  eirplcyed  fer 
entire  pavenents  tf   cities,  is  tdat  ccirposed  cf  stone  tlocks 
lil^e  tiie  encient  street  pavenents.  In  tbis  respect  the  pclygcn- 
al  pavenents  cf  tne  Êity  cf  Florence  are  iitpcsing,  with  tbeir 
very  large  and  carefolly  set  slats  and  tlocks  of  stcne. 

Souare  slats  are  eucû  used  for  covering  the  floors  cf  cburcb- 
es,  vestitules,  corridcrs  and  passages,  ccurtyards,  etc.  A  fa- 
vorite netccd  is  to  use  differently  colored  lîinds  cf  irartle  to 
prcdoce  patterns  like  ircsaics,  A  speciien  of  ancient  stcne  in- 
tarsia  frcir  S.  C-ereon  in  Cclcgne  is  ccirpcsed  cf  Bbenisb  slate, 
intc  Hhich  are  inserted  figures  of  Erotltbal  tifej  a  second 
cne  froir  tbe  saice  place  ccnsists  of  slats  of  wbite  sandstcne, 
in  Tïbicb  are  reéularly  inlaid  figures  cf  red  and  ^reen  pcrtby- 
ry.  Intsrsiss  eijd  ucsaic  flcors  nay  represent  geoiietrical  or 
ornaiental  tapestry  patterns,  or  even  figure  conpositions,  as 
in  ïïsny  Fccpeisn  bouses  and  in  tbe  catëedral  ci  Siena. 

3.  Flocrs  cf  Frici^s  ana  liles. 

Ordinary  trick  psvin^'  is  always  laid  in  regular  tend,  and 
the  crnairental  tends  are  reconiTreaded  fer  tricks  set  on  edge, 
nbich  produce  patterns  cf  ail  kinds.  If  it  is  desiratle  te 
eirplcy  cclcred  tricks,  they  irust  net  te  enaireled,  tut  ïïust  te 
entirely  self  colored,  vsc  as  to  retain  tbeir  appearance  after 
use  and  te  prevent  slipping.  It  is  net  cnly  pemissitle  tut 
even  prcper  te  îiake  crick  paveircîits  cf  irculded  tlccks,  wbcse 
foriïs  are  suited  ic  s   nesaic  systeir.  Fspecially  tbcse  «itb 
ccngruent  figure  elen-ents.  te  accent  the  soliaity.  Artificiel 
stone  nay  elsc  te  used  instesd  cf  tncks  if  ccir.pcsed  ef  very 
hsra  materials.  Ibese  are  usée  in  tbe  ncst  varied  geciretrical 
patterns,  Bitber  flat  pressée,  raiseo  cr  sunken  tiles  are  eii- 
tlcyed  for  tile  flcors.  îbe  first  rray  bave  tbe  pattcrn  turnt 
en  in  différent  cclors.  as  en  the  h'ettlach  tiles.  îbe  patterns 
always  fcrir  a  network  like  tapestry,  in  esse  cf  either  flat  cr 
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cressed  tiles,  wbose  forirs  dépend  on  tbe  stairp  by  abicb  they 
are  lEçressed.  Ibe  saire  ^^roucd  priDCi^les  are  applicable  to 
tiles  set  in  iralls,  cnly  tbat  f^lazed  cr  vitrified  tiles  sbculd 
de  used,  tbat  are  less  suitable  fer  paveirents  because  of  tbe 
danger  cf  slippine. 

4.  Flocrs  cf  ârtificial  Stone. 

Ccncrete  ficcrs  are  ccnpcsed  cf  ccncrete,  cenent,  cr  gypsuir., 
laid  on  a  bottoir:  layer  cf  bricks.  .A  pattern  iray  be  prcduced  by 
aixing  différent  colcrs  in  tbe  iress.  A  very  saitable  treatEent 
is  tbat  eirployed  in  L'.icbelangelo's  Library  cf  S.  lorenzc  at 
Florence,  where  tbe  forES  of  tbe  floor  are  directly  based  en 
tbose  cf  tbe  ceiling, 

5.  Wooden  Ficcrs, 

Ibe  cnly  wooden  floors  hère  nentioned  will  be  tbose  of  psr- 
ouetry.  îbey  are  eitber  sclid,  i.e.,  ccnpcsed  cf  natcbed  pie- 
ces  cf  wccd,  cr  are  veneered.  In  ail  cases  tbey  are  «cod  Ecsa- 
ics  cr  intarsias,  whicb  deterirines  tbeir  forn  and  prescribes 
tbeir  linitations.  Ibe  ircsaic  systeir  is  especially  suited  to 
detennine  tbe  forES  cf  veneered  floors,  sincs  tbe  separate  él- 
éments sre  eut  frcîi  blccks,  having  tûe  correspcnding  cross  sec- 
tions. 

F.  ÎBEA^L'ENT  CF  'IBË  îvASS  CF  A  FDÎLCING. 
1.  Eeigbt  and  Character  cf  tbe  Stcries. 

Ihe  heigbts  cf  tbe  stcries  are  deteririned  by  tne  bei^bts  cf 
lue  reçus,  and  tfcese  dépend  on  tbeir  areas.  An  old  scbool  rule 
gives  us  a  basis,  tbat  tbe  beiébt  cf  a  rccŒ  sbculd  equal  2/3 
to  3/4  its  widtb,  cr  its  len^tb  4  breadtb  ^  q^  ^^^  ^^^f   diagc- 

nal  cf  tbe  plan.  Ibese  ratios  afford  starting  points  tbat  lay 
cften  be  useful.  îbe  Eaukunde  der  Arcbitekten,  II,  p.  ?6,  gives 
7.4  te  9. S  ft  as  tbe  least  eeiébt  cf  living  rccES  for  huEan  be- 
ines;  tbe  lar^est  and  finest  reçu  cf  s   bouse,  tbat  is  19,7  ^ 
29.5  ft.,  Tîill  net  appear  toc  low  if  its  beirht  be  14.75  ft. 
Ibe  proportions  for  bouses  anc  villas  intrcduced  by  tbe  Cresden 
schccl  ffay  be  used  as  average  prcporticns.  Ibe  depth  cf  tne  f 
front  rooEs  is  assuced  te  be  19-7  te  21.3  f t. ,  and  tbe  beigbt 
of  stcries  as  neesured  frcn  tcp  to  top  cf  îlccr;  fer  tbe  base- 
lient  stcry  cf  a  detached  villa,  13»Ç6  ft.;  for  its  upper  stcr^ 
12.15  ft.;  for  2  City  bouse  witb  sbcps  in  tbe  basenent  stcry. 
tbe  beigbts  of  stcries  frcE  belcw  upvîsrd  are  14.8,  13»93,  13-43» 
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and  12. B  ft.In  case  the  deptfa  cl  tbe  front  rociis  te  14,8  tt. , 
tbe  atcve  lentâcned  book  ^ives  10.5  te  11.45  ^'t.  as  tbe  heif^bt 
cf  story  for  douses  for  rentin^ë.  Id  Viecna  acd  EerlîD  are  te 
te  fcund  stories  of  16  ft.  and  over.  At  lesst  5*9  ft.  is  ceces- 
sary  for  the  clear  beigbt  cf  rooiis  in  tte22aDiDe  stories.  îhe 
priDCipal  stories  cf  palaces  and  cnateaus  iieasurt  frco  16.4  te 
36.15  ft.  frott  floor  to  floor. 

Building.  Essen-ent. 

Cresden,  Cppenbein.  falace      16.20 


Eerlin,  Bcyal  falace 
Eerlin,  Ccnrad's  Kcuse 
Cresden.  Kapber  Falace 
Eerlin,  Cld  Falace  (Scbloss) 
Caserta,  Eoyal  Palace 
Paris,  Louvre 
Florence,  3trc2zi  Palace 
Eoire,  Farnese  Pslace 
Flcrence,  Fitti  Falace 

Ibis  extract  frcn  Eaukunde 


20.00 
15.40 
1?.20 


f/ain  Story. 

16.6c  ft. 

21.50 

17.70 

18.40 

23.00 

26.25 

27.85 

30.2c 

29.5c 


36.10 
II,  p.  75.  ^ives  a  séries  of  «ell 
known  palaces,  tbe  beiébts  of  îîbose  stories  nay  ce  taken  as  ncr- 
Œals  for  public  buildings  aise.  Scbool  rooïïs  irust  te  at  least 
11,5  ft,  hiéb  in  tbe  clear,  or  13.I  ft.  for  classes  of  100  pu- 
pils.  îhe  large  bail  or  singing  bail  ïïust  te  at  least  16.4  ft. 
bigb.  Ihe  precedin,^  beights  cf  tbe  stories  of  palaces  are  int- 
iirately  connected  witb  tbeir  external  architecture. 

'Ibe  external  cbaracter  of  tbe  storier,  tbeir  purpcses  and  t 
their  heigbts,  are  always  intittstely  connected.  'Ibe  cellar  sto- 
ry cf  bouses  or  cf  public  buildings,  will  always  be  subordinate, 
even  if  ccntainicg  living  roois.  Its  beight  dces  net  exceed 
tbat  of  the  base  cf  tbe  building,  and  it  requires  a  plain  and 
irassive  treatirent. 

Ibe  basenent  nay  bave  a  différent  purpose.  It  is  cccupied 
by  sbops  in  city  bcuses,  ;^bich  recuire  tbe  widest  show  windo;?? 
possible,  cr  by  ncdest  city  cwellings.  It  is  very  coanonly  tbe 
principal  story  of  villas,  as  we  bave  already  seen,  and  conta- 
ins  tbe  rcoirs  fer  social  purpcses.  ?ihile   the  upper  story  is  oc- 
cupied  by  bedrooirs,  rooîrs  for  guests.  nursery,  etc.  In  tbe  lazt 
case,  the  baseirent  is  alT?ays  the  Œcst  richly  decorated  story. 

Ihe  first  story  is  ^enerally  the  principal  story,  bcth  in 
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bcuses  îor  rectal,  as  well  as  in  palaces  and  putlic  toildin^s, 

snd  its  external  appearaDce  iiust  therefcre  express  this  in  its 

architecture.  Conseçuently  it  will  te  lost  ricbly  and  elegact- 

ly  treated,  while  the  tasenent  is  siiïple  acd  nasaive.  If  a  11^2- 

zanine  stcry  is  added,  it  Œust  te  treated  with  discrétion,  like 
tû€  first  6 tory, 

à  second  or  third  story  always  plays  a  sutordinate  part.  In 
large  bouses  for  rental,  tnese  stcries  contain  perbaps  two  or 
tbree  secauate  flats,  wbile  tbe  principal  story  ccntains  only 

a  single  dwcllv'^^  oP  î.-x'm  chc-rscter.  Ibe  second  and  third  stc- 
ries are  accordingly  to  te  nore  sinply  treated, 

ûr  upperirost  story,  tnat  contrasts  with  the  taseirent  in  tuil- 
dings  of  tbree  or  cors  stcries,  sbould  in  vsry  iiany  cases  te 
foried  like  a  «ide  tand  connectée  ïïitb  the  principal  cornice, 
and  terainating  tbe  building  at  its  tcp  in  s  charscteristic 
«ay.  SÎDce  it  Bsually  appears  too  Ion  and  liébt  in  couparison 
with  the  heavy  nasses  cf  tbe  Icwer  story,  it  sbould  also  te  n 
irore  ligbtly  and  crnairentally  treated,  and  it  iray  frequently 
te  conoected  witb  dorirer  windoi^s  or  crcwning  gables.  îo  conc- 
ect  togetber  tbe  Hindcws  cf  tbe  upper  story,  wall  panels,  nicb- 
es  witb  figures,  ercaccs  etc,  are  arrangea, 

An  attic  ïïay  te  ploced  atcve  tbe  trinciçal  cornice,  tebird 
wbicb  is  concealed  a  story  in  ttie   roof,  cr  it  iray  te  ctaracter- 
ized  ty  6cr!r.er  windcws,  cr  3   sc-called  iransard  roof  nay  te  ccn- 
structed. 

In  rare  cases  the  upper  stcry  of  a  bouse  containiné  several 
stcries  is  tbe  principal  stcry,  as  in  nany  Italien  cities,  wh- 
ere  tbe  test  stcry  is  placed  st  tbe  top  on  acccunt  of  tbe  fresD 
£ir  and  fine  viCK,  wbile  tbe  lower  stcries  are  devcted  te  sut- 
crdinate  purposes,  offices  cr  less  expensive  dwellings, 
2.  Water  'latles,  String  Ccurses  and  Cornices. 
oc.  I^ater  latles. 

h'ost  buildings  are  liuited  at  tcttcii  ty  a  tase,  «bicb  fcrcs 
the  transition  frcn  tbe  casonry  of  the  fcundaticn  to  that  cf 
tbe  taseirent  and  projects  in  front  cf  tbe  wall  face  ty  atout 
the  différence  in  tbe  thickness  cf  the  walls.  If  cellar  iflèâ»^ 
cws  are  eiiployed,  tbey  can  te  arrangea  in  tde  tase,  îçhich  ent- 
ends arcund  tbe  tuildiné  like  3  wide  band. 

'Ihe  tase  rrost  properly  te^ins  witb  'a  trcac  ireiter  and  is  cr- 
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crcwned  ty  s  cap,  afcove  whicû  tegins  tbe  loi^er  part  of  tbe  lofl- 
er  stcry  (Fi^,  355  a)«  1h€  top  of  this  cap  is  at  tbe  same  hei- 
ght  as  tbe  top  of  the  beairs  of  tbe  internai  flocr.  Ibe  lower 
neŒter  is  usually  seperated  frcir  tbe  die  of  tbe  base  ty  a  tsse 
irenter  (Fig.  395  t),  and  is  incliced  if  necessary.  the  cap  is 
aise  witb  8  crowniné  neiiber  and  a  supporting  Icwer  ireirber  (Fig.l 
395  c);  its  upper  surface  is  inclined,  and  its  edge  aay  also  tel 
inclined  forward  (Fig,  395  c).  Atcve  the  wash  of  the  cap  is  pl-| 
aced  tbe  base  neirber  frcper  cf  the  wall,  îshicb  icay  te  troien 
arouDd  any  existing  prcjecticns  teneatb  Windows.  ïbese  projec- 
tions ïïay  te  forned  in  différent  ways,  as  ise  bave  already  seenJ 
according  as  tbeir  external  appearance  is  to  te  relatively  bigh| 
or  low,  and  if  a  separate  windon  sill  is  arranged,  this  witb 
tbe  base  neirber  Esy   te  cbanéed  into  a  second  base  above  tbe 
cap  of  tbe  base  prcper.  In  given  cases  irany  spécial  solnticns 
nay  be  derived  frcn  tbe  internai  requirenents,  a  few  specicens 
cf  wbicb  are  given  in  Fiés.  343,  34c  and  350,  froir  Frcfessor 
Picolai  cf  the  Cresden  scbcol. 

în  palaces  and  public  buildings,  tbe  base  s^saires  s  greeter 
iir.portsnce,  and  avsils  itself  cf  strcnger  neans  cf  expressicn. 
In  a  few  Florentine  palaces,  it  projects  ccnsiceratly  as  s  sestl 
ïhe  bases  cf  churcbes  generally  recuire  a  stron^  projecticr  te 
ccrrespcnd  to  tbeir  considérable  height. 

In  cities  wbere  dwellings  are  found  in  cellars,  tbe  base  cf- 
ten  bas  a  considérable  heigbt  te  afford  a  greater  beigbt  cf  w 
windcws.  It  is  net  possible  to  go  into  tbe  endless  nuiiber  of 
distinct  solutions  cf  the  fcriretion  of  tne  bases  of  buildings, 
te  place  theïï   ucder  a  cciiiïon  point  of  view.  Ibere  scuetiiEes 
exist  diversifies  in  tbe  ércund,  peculiar  dispositions  in  tbe 
plan,  tne  connection  cf  the  base  witb  tbe  principal  entrance, 
flith  terrcces  cr  external  steps,  wbicb  lead  te  spécial  arran- 
geirents.  Frojections  cf  tbe  nsscnry,  ccluirns,  cilasters,  witb 
or  witbcut  pedestals,  influence  the  forir.  of  tne  rase,  as  well 
as  rusticated  irascnry,  wbicb  is  Euch  used  for  tbe  base,  furth- 
er  cellar  and  subcellar  Windows,  etc.,  windcws  of  crypts  in 
churcbes,  etc.  Ihe  base  will  always  be  nodified  according  te 
the  fortt,  arraDêeient  and  proportions  cf  tbe  Windows  of  tbe 
taseiient  story. 

A  considérable  influence  is  then  ezercised  by  tbe  fact,  wbe- 
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wbetùer  tbe  spaces  ucder  the  Windows  prcject  cr  are  recessed 
tack  ot  the  wall  face*  ^Isc  ty  tbe  arraDgenent  of  sdcçs,  wficse 
large  sbcw  Windows  render  a  Icw  base  désirable, 

A   base  will  be  in  place  in  the  principal  stcry  in  nany  casesj 
It  then  usually  bas  a  slight  projection  and  consists  cf  a  plin- 
th,  and  a  flat  or  Eculded  and  decorated  banc,  whcse  hei^bt  cor- 
responds te  that  of  tbe  lindow  sills. 

Flust  or  sliébtly  projectin^  string  courses  witb  upper  and 
lower  ïïeïïbers  ir-ay  apprcpriately  be  used  at  tbe  height  cf  tbe 
ïïindcïï  sills  and  caps,  at  tbe  ears  in  rectangular,  cr  the  hei- 
gbt  cf  tbe  sprinéing  of  tbe  arches  cver  round  beaded  Windows; 
they  subdivide  the  stories  in  siraller  divisions,  and  lay  be 
désirable  for  producing  an  aniirated  division  of  the  wall, 
p.  String  Courses, 

Striné  courses  are  soïïetines  enplcyed  for  separating  tbe  Eto-| 
ries,  At  least  the  principal  story  Œust  be  separated  by  a  str- 
ing course  froa  tbe  cne  next  below  it,  cr  if  it  be  itself  tbe 
baseient  stcry,  frcir.  tbe  cne  nest  above.  Wbether  ail  the  stor- 
ies shculd  te  saparated  by  string  courses  cr  not,  will  be  deci-| 
6eô   by  tne  nunber  and  cbaracter  cf  the  stories  as  well  as  tbe 
length  cf  tbe  building.  If  a  ruled  appearance  of  the  building 
is  te  be  avcided  in  four  cr  five  story  buildings,  perbaps  only 
tbe  tsseirent  story  witb  tbe  irez2aniDe  cay  be  separated  frcn 
tbe  principal  stcry  ty  a  striné  ccurse,  and  tbe  upper  story  te 
divided  in  tbe  saue   way  frci  tbcse  teneatb  it, 

Ihc  fcrus  cf  string  courses  should  be  as  différent  as  possi- 
ble frcii  tbcse  cf  the  ccrnice;  tberefcre  tbey  should  bave  no 
greatter  projection  tban  necesssry,  se  as  not  te   ccnceal  the 
lower  part  cf  the  next  story  by  their  projection,  'Ihe  larger 
string  ccurses  that  separate  the  principal  story  froir  that 

next  below,  usually  ccnsist  of  a  geiscn  witb  wster  drip,  upp- 
er and  Icwer  nculdings  (Fié.  336).  îbe  string  ccurse  will  spp- 

ear  beavier  cr  liébter  according  te  tbe  prcuinence  cf  the  gei- 
scn and  tbe  foms  cf  tbe  ireiibers,  It  will  be  enricbed  and 
stren^tnened  by  tne  introduction  cf  dentils,  Ibe  string  ccurse 
iiust  always  bave  at   inclinée  upper  surface  to  lead  off  tbe  wa- 
ter,  witb  on  without  a  ccve,  ty  whicb  tbe  effective  beigbt  cf 
tbe  course  nay  be  reducec. 

In  ricber  designs,  tbe  striiit  cclul-:  :.c:y    It  £f]:v..  ■:,;:"  :'>;::: 
the  wall  by  a  frieze,  beneath  whicb  iray  be  a  bcrderin.^  ireiber. 
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Ihe   strine  courses  cf  tte   otber  stcries  irust  be  kept  less  c 
proirinent  acd  te  diffeeeDtly  prcfiled  froïc  tbe  principal  cne, 
eitber  ty  increasing  the  upper  and  lower  neirters  se  as  to  din- 
inish  the  neiébt  cf  tbe  facia,  or  fcy  rp|lacing  it  ty  a  auarter 
round  or  cove,  or  lastly  ty  foriring  the  string  course  at  pless-l 
ure,  conposing  it  frocc  tbe  prcper  eleiDectary  fcns  in  a  saita- 
tle  way  (Fig,  367)«  îbese  string  .courses  iray  also  te  coirtined 
witb  a  frieze. 

lo  decorate  tbe  separate  parts  of  string  courses  ty  neacs  cf 
tbe  expédients  of  antioue  arcbitecture  would  not  te  noriral  in 
stone  construction  and  for  bouses  on  account  of  tbe  expense. 
It  Eust  te  reouired,  that  it  looks  well  without  décorative  ac- 
cessories.  Cn  tbe  contrary,  this  luxury  itay  te  allowed  in  put- 
lie  tuildings,  palaces  and  cburcbes,  according  to  circuEstancesl 
and  tbe  principal  stress  is  to  te  laid  on  the  fact,  that  thèse 
ornanents  also  contritute  to  tbe  effect;  therefore  we  shall  do 
ïïell  witb  plain  tuildinés  under  tbe  weak  sunsnine  of  cur  Ncrth, 
and  ïïitb  tbe  darkening  of  stone  in  conséquence  of  the  ebundant 
coal  sŒoke,  not  te  lose  ourselvss  in  tbe  finesse  cf  Grecian  cr- 
nanentation,  tut  to  adhère  irore  closely  te  the  severe  forirs  of 
Eoiran  and  Renaissance  architecture  as  irodels,  Since  we  bave  n 
neither  Greek  prcpcrticns,  strené  liébt  ncr  nctle  irartle,  7iz 
Œust  ttôke  allowances  fer  conditicns  entirely  différent. 
Y.  Ccrnices. 

'Ibe  nain  ccrnice  bas  tbe  material  purpcse  cf  prc^ecting  tbe 
ïïasonry  frcir  rain  as  irucb  as  possitle,  as  well  as  to  receive 
3  lutter,  and  the  idéal  oce  of  tenrinating  and  crowning  the 
top  of  the  tuildin!?.  îbe  hsight  of  the  ccrnice  dépends  on  the 
effect  ic  ce  prcduced,  its  projection,  or  bow  far  the  Œaterisl 
euployed  ïïay  freely  prcject.  îhe  higher  the  ccrnice,  tbe  lower 
Hill  the  tuildiné  appear  in  prccorticn,  and  the  Icwer  it  is. 
higher  will  seeir  tne  tuilding.  Ihe  fewer  tbe  nuirber  of  steries 
in  a  tuilding.  tbe  less  necessity  exists  for  the  ccrnice  te  ap- 
pear bigb.  Iherefcre  the  cornices  Éf  low  tuildings  shculd  te 

propcrtionally  high.  and  of  high  enes  Icw.  Ibe  following  tu- 
ildings cf  tbe  Italien  Esnaissance  aay  serve  as  guides.  Ibe 
beignt  of  tne  ccrnice  withcut  the  frieze,  neasured  froir  tbe 
tottcir  cf  the  lowest  te  the  tcp  cf  the  bigbest  ireirter,  is  as 
follcws,  ccirpared  te  tbe  total  heigbt  ot  tbe  tuilding.  Villa 
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FarnssiDa,  1/2C;  Facdclcliini  celsce,  1/14;  Strozzi  palace.  l/lc;l 
Gcndi  palace,  1/lc.  'Ibe  entire  ccrnlce  iccludin;?  srcbitrave  and 
frieze  aŒcunts  te  atout  1/21  cf  the  tctel  hei^bt  in  the  Cancel- 
laria  at  Ecire,  1/16  in  tbe  Bucellai  palace,  1/3  in  Villa  Farne- 
sina  and  tne  Facdclpiiini  palace,  atout  2/13  in  the  library  cf 
S.  f/ark  st  Venice,  and  1/9  ai  Eevilacoua  palace  at  Vercna, 

On  ncdern  buildings  cf  the  Cresden  scbocl,  the  sntatlature 
including  frieze  and  architrave  ireasures  abcut  1/17  cf  tne  to- 
tal beifht  cf  the  tuildinê,  cr  abcut  1/3C  to  1/40  onittiDé  the 
frieze  and  arciitrave,  Cther  schools  of  architecture  eirplcy  t 
tolder  cornices,  those  cf  tne  Cresden  scbcol  hsve  an  élevant 
and  refinec  eftcct.  «Ithout  appeariné  toc  saall.  Gnautb  ottae- 
ned  gocd  prcpcrticns  in  tso  palsces  at  î^tutt^art  m  euployin^^ 
1/lC  te  1/12  for  the  entatlature  or  1/25  te  1/2?  fer  the  ircrn- 
ice  alone.  Ne  fixed  rule  cf  ncrnial  prcpcrticns  exists  for  hei- 
ght  cf  ccrnices,  tut  cnly  startiné  peints  are  given  at  ircst, 
for  thèse  prcpcrticns  dépend  on  those  of  the  entire  building, 
its  stcries  and  sbsclute  heis^ht.  as  well  as  the  peint  cf  view. 
il  Trust  te  left  te  artistic  feelinê  te  fine  the  correct  prcpo- 
Toions  iD  each  casc,  Ihe  e:xtreiLe  aistance  possible  iroir  t.fae 
ocrever  and  the  tuildin?  is  aise  décisive  in  regard  te  prcpcr- 
ticns and  hei^ht  cf  the  ccrnics,  Genca  is  charactsristic  in 
this  respect  «itc  its  nsrrcT?  zt^z^.x^   ard  tall  palaces,  ni?n 
strine  courses  2::c  ccrnices.  'Ihe  prcjecticn  zt   tr.£  ccrnice  is 
CcterniDcc  cy  its  construction  chiefly.  If  tne  crcjection  ana 
Deiéhi  are  irade  eoiial  (5i£.  3H5),  iïakic^  h  =  heiefct,  the  arfa 
ot  the  crcss  secticn  is  atout  1/2  h  ^  se  far  as  it  prcjects  tc- 
yend  tne  Tiall  face;  this  secticn  correspcnds  to  s  rectsn??lc  ci 
G  X  1/2  D,  hencp  The  tlock  cf  stcne  iiust  e:?tenc  at  least  half 
as  far  in te  tne  nall  ?s  its  heifnt,  and  the  ncre  the  as  the 
p-rcjecticn  exceeds  ins  height.  Froir  this  arc  ceriveo  tce  fell- 
cnind  srcund  principles.  1,  iraterisl  is  savec  ty  sfiall  prc.iect- 
icn.'  2.  m  case  cf  ërester  prc.iecticn  the  stcns  shculd  be  hcl- 
lowed  as  ïïuch  as  pcssitle;  3,  the  ccst  mcreases  Kitb  increas- 
ed  projection  snd  heiébt. 

If  a  larder  entatlature  is  ccipcsed  cf  several  tlocks  cf  st- 
cne,  attention  irust  ce  caid  te  an  eouilibriui:.  cf  cverhan^ing 
parts  ?!itn  tnese  cuiit  in  the  wall,  and  it  iray  hapcen  tbat  it 
prcjects  tnat  the  entatlature  projects'as  far  behind  the  «ail 
face  as  m  frc^t,  ïïher  ail  the  trlocks  ?re  lestensc  tc^?th'=r 
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ty  claups  (Fi^.  3c9)»  or  at  leest  enoa,^b  se  that  tbe  area  cf 
lue  shadec  corticn  ir:  Fi^.  390  exceeds  tbe  ctber  part,  ?roir 
ths  eotire  aiscussicn  it  results  that  a  cootinustion  cf  tbe  -.s 
wall  in  forir.  cf  an  attic  stcry  is  çreferacle.  te  bring  tbe  cen- 
xrs  cf  grsvity  cf  tbe  ccrnice  as  near  as  possible  te  tbe  axis 
cf  tbe  vîall.  Furtber  tbat  it  is  désirable  to  likbten  tne  entst- 
lature  as  iructi  as  possible  by  tbe  use  cf  nodillions,  dentils 
and  ornaiieDted  nculdin^s.  Eut  it  is  te  be  ncted  bere,  tbat  tbe 
ncdillioGS  nust  not  be  eut  frcrr  tbe  sarre  blcci^  ss  tbe  .f^eiscn, 
tut  tbey  lïust  be  in  a  separate  cne,  since  tbe  ^eison  «ould  be 
tco  beavy  acd  tbe  purpcse  of  tbe  ïïcdillicns  «ould  be  lost.îbus 
tbe  ïïutules  and  tbeir  drops  in  tne  Ccric  style  are  ebjecticDa- 
tle  as  beinê  tbe  ecntrary,  and  it  Hould  te  better  te  treat  tbe 
UDcerside  cf  tbe  éeiscn  witb  suck  panels.  Furtber  tbe  dentils 
ty  'rtbicb  ccrnices  are  nade  ligbter  and  aninated  are  useless  if 
tbeir  projection  is  sli^bt,  and  tberefcre  are  best  oiritted  in 
string  courses  of  siiall  prcjection. 

In  its  siirplest  fcrir,  a  cornice  ncrt  ccnsists  cf  tbree  elerr- 
enis.  tbe  strcnély  prcjcctin.t  ,^eiscn,  tbe  suppcrtin^  Icwer 
neuters,  sno  tbe  crc/iniD?  upper  nenters  (?ig.  391)-  Ibe  ^eiscr 
13  bcllo?îea  ou   its  underside  to  fcrn  a  «ater  drip. 

ïf  33  in  GreeK  .arcbitecture  tbe  crcwninv  iren-ber  cr  cyna  aise 
forir.s  £  ^uxier,  tbis  "ust  be  irucb  nimber  tbar  tbe  lacia  anc  se 
ceccïïes  s  dcirinatin^  ûctive,  and  ic  not  unnecessarily  increçse 
tbe  '^ei'-bi.  ?  steeç  and  sli^btly  prcjecticn  is  Piven  ic  ic  (?iç.. 
392),  Eut  tne  facia  preGoainates  in  ircst  cases,  and  tbe  croîSD- 
iD?  iienber  is  best  «rcu^bt  en  tbe  sane  blcck  as  tbe  ??eiscn  anô 
Dot  separately  in  esse  an  actusl  gutter  is  usée.  In  ricber  fcr- 
irs  Tîsaker  rcen-bers  are  inserted  bet^een  tbe  cyira  and  .^eison, 

tp  our  iitibcd  cf  stonecuttin.^ ,  i.e.,  uakinç  ail  eut  stones 
fron  rectangular  blccks,  it  is  atsclutely  necessgry  te  retain 
tbe  bcri^cntal  .jcint  a  f  under  tne  geiscn  (?i-,  393)«  It  it  is 
ûesired  te  treat  ibe  uraerside  cf  tne  ceiscn  ?fitb  sunK  panels, 
tbe  drip  shculd  te  sbort  and  bordered  panels  should  be  insert- 
ed  betwsen  it  snd  tbe  suppcrtint^  Icwer  neirbers  (Fig.  39'^)» 

Ibe  readiest  expédient  fer  enricûioé  and  stren^tbeniné  tbe 
cornice  is  tbe  insertion  cf  a  seccnc  projection  bet?ieen  tbe 
supporbin.^  lower  irenbers  increasinf^  tbeir.  (Biê.  394).  îbis 
seccnc  prcjecticn  is  preferably  fcrired'  ty  dentils  (?i^.  39^-)» 
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tetrteeE  it  and  the  f^eiscn  are  placed  mcdillicns  in  still  ricfc- 
er  ccrnices,  arcunc  whicc  tbe  upper  irculdings  et  tbis  ccurse 
are  trcken.  In  tbe  ricbest  comices  a  ^roup  cf  ireffbers  is  pls- 
ced  under  this  rcw  cf  Fcdillions,  and  even  anotner  projection 
witD  its  upper  acd  lower  neirfcers. 

A  frie2€  snd  eventuslly  an  ercbitrave  is  placea  belcw  tbe 
cornice  «nenever  reouired  ty  estbetic  needs.  îhe  frieje  iray 
reirein  flat  or  iray  te  deccrated  (Fi^.  39^  a),  cr  it  can  te  for- 
ïï.ea  CI  a  séries  cf  vertical  ncdillions  as  in  a  fine  exaiple 
ty  Viénola,  wbicb  peririts  a  still  ^reater  projection  ot  ccrcics 

Ail  ircoern  ccrniccs  are  nerely  variations  cf  tdis  notive,  al- 
ready  fixed  ty  tbe  classic  and  Benaissance  styles;  tbe  ouesti- 
CD  tberefcre  is  wtetbeb  one  wili  adbere  irore  or  less  clcsely 
to  Grecian,  Roii3d  cr  renglssance  arcbitecture!  wbetber  ne   will 
adbere  strictly  te  tne  cclunnar  crders  cr  net.  or  tbe  cornice 
sball  te  crnairented  and  iu   wbat  iianner, 

Ibe  srcbitrave  iiay  te  uaoe  lower  in  façades,  since  it  is  coa- 
pleiely  built  into  tbe  «ail,  tban  when  used  cver  a  cclonnâtz 
cr  porticc,  ^^bicb  reouire  tbe  stones  to  bave  a  certain  stren^^tb 
à.   Interruptions  of  Ccrnices. 

A  peculiar  ccnilitt  arises  if  tbe  centre  cr  end  portions  cf 

a  façade  in  tbree  divisions  are  nsde  biËber.  If  tbe  cornice  cf 

tne  lower  part  is  carried  scrcsa  tbe  entire  fecade,  e   nain  ccr- 

nice  rtill  tben  te  used  as  a  strin^  ccurse,  wbicb  is  unseecly, 

cr  tbe  bigber  portion  irusl  te  irade  te  project  snff iciently ,  t 

tbat  th'S  ccrrjice  cï   tbe  Icwer  pcrticnnay  die  aèainst  it  (Fi^. 

395  S|,t).  It  will  tnen  te  test  te  strive  te  adjusi  tuis,  se 

tnat  a  pcrtien  cf  the  ccrnics  cf  tbe  Ic-^er  part  cf  tbe  tuîlcinf-' 

nay  te  ctcnëed  to  a  serine  course  for  tbe  biéoer  portion  (Fi^- 

395  e).  Cr  ine  strins^  ccurse  cf  tbe  hi^her  ccrtion  is  trckcr 

srcucd  sno  unités  «itb  tbe  cornice  cf  tbe  Icwer  rorrion  (395  ^) 

îo  let  tne  cernice  cf  tbe  lc?ier  part  slïïply  3tut  açrainst  tnp 
projection  of  tbe  bi^ber  part,  as  flone  in  Greek  ercbitecture 

and  ty  tbe  advocates  ot  tbat  style  in  cur  era.  is  and  reïïains 
a  faulty  expédient  cf  an  undevelcped  art.  Ibe  ercbitecture  sfc- 
culd  5t  least  te  se  arran.ged,  tbat  at  tbe  bei^bt  of  tbe  arcb- 
itrave  of  tbe  Icwer  portion  a  sli.^htly  crcjcctiné  tacc  extends 
around  toe  bif^ber  part  te  creserve  continuous  Imes  snd  te 
prcperly  ccncect  tbe  parts  (Piç.  39^). 


2C5 
If  we  follcw  the   principles  cf  C-reek  antiquity  Id  such  cases, 
we  shall  ccly  too  readily  eicplcy  two  différent  scales,  Htiicfi 
was  uBuslly  fiappily  avcided  ty  tùe   Benaissance  style. 

3.  Stories  net  sepsrated  ty  horizontal  ÈÉeniters. 
Instead  of  separalinc  tbe  stcries  ty  strin^  courses,  it  is 

soiretines  cnstcirary  to  carry  tbe  nasonry  untroken  frcE  tbe  base 
to  tfie  cornice,  dividin|  tbe  wall  ty  prcjectin^  pilasters  or 
projections,  tbus  forrring  it  in  vertical  stripes;  even  ccluirrs 
extendirg  fron  tase  te  comice  are  eïïcloyed  in  tbis  nianner,  A 
Altbcu^b  a  pciertul  effect  nay  te  prccuced  ty  tbis  ireans,  tbe 
arren^enent  containing  an  internai  contraditticn.  It  is  always 
irost  natural  te  allcîs  bcrizcnt^l  lines  te  dciinate,  and  even 
.vben  vertical  projections  of  tbe  «ail  are  arranged  in  forir  cf 
pilasters,  etc.,  no  reascn  exists  for  suppressin^  tbe  boriz- 
cntal  aeirters,  wbicb  ïïay  eitber  stcp  against  tbe  vertical  prc- 
jecticns  cr  te  trcken  arcund  tbeii;.  Even  Gctbic  cburcb  srcbitec- 
ture,  ïïbicb  irade  vertical  lines  dominant,  never  suppressed  bor- 
izontal  divisions,  tut  en  tbe  ccntrary,  treated  tben  tût   acre 
toldly  in  tbe  places  wbere  tcey  ?tere  jnstifiatle, 

4.  Galleries,  Felccnies,  Verandabs,  Eay  Windows. 
Cortellines,  etc, 

a.  Galleries,  talccries  and  verandaos, 

rislls,  ?ibetber  inttnded  fer  cburch  cr  secular  purpcses  freo- 
uently  bave  éalleries  on  cne  or  nore  sides.  nben  tney  are  ci 
sîT,2ll  treadxn,  tbey  aay  ce  fcmed  ty  ccrtelliné  eut  teais  cf 
stone,  Kood  or  ircn,  -/«hicb  support  ths  arcbitrsve  cr  flocr,  c 
tut  in  crder  te  appear  strong,  tbey  recuire  te  te  supported  ty 
consoles,  certels,  etc.  Galleries,  several  of  Tjbicb  nay  te  pla- 
ced  cver  esch  etcer,  are  eitDcr  vaultec  cr  net  vaulted;  are  op- 
en  to  t'ùe   interior  cf  xne  nsll  snd  rest  en  arcades  cr  colonna- 
des. Ibey  bave  sclic  or  perfcrateo  talustrsces  in  front,  and 
iray  te  treatec  like  a  séries  of  cccnectec  ïïindc?îs.  Ibese  Galle- 
ries teccne  perticcs,  Icë^ias  and  verBrdabs  on  tbe  exterior  cf 
a  tuildiné,  porticos  teiné  understcoc  to  sienify  a  Icn^  hall 
open  3t  cne  side,  r   icpçia  tein^  a  livin^'  rcen  open  at  least 
en  tno  sides,  and  verandans  are  siir.ilar  structures  cf  ci^btesi 
construction.lbcSc  rcctrs  are  intended  fer  livinè  in  tbe  epen 
?ir,  se,  as  te  enjey  tne  f resb  air  and  fine  viess,  T?y  te  arr- 
anf^eo  in  hcuses  as  -.^ell  as  in  public  tuildin^s.If  covered,  tbe 
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li^btiné  et   the  rcon  tebiod  is  iirtBired  Id  case  it  is  liéhtec 
ty  froûx  windorts,  à   ccDStructicn  as  liébt  as  possible  ,  slender 
sup]:crtB  and  ss   nany  openings  3s  ccnveniept,  are  tiaerefore  dés- 
irable, and  the  €Dtir€  cheracter  will  te  tbus  deteririned.  wbicb 
pleassDtly  ccntrasts  Hitb  toe  Eore  solid  façade,  that  is  fcroi^en 
or  extended  fcy  the  pcrticc,  etc, 
(3.  ïay  wiEQcws  and  talccnies. 

tey   windc'fls  anà   talccnies  are  rocirs  cutside  a  hoDse  consttuc- 
ted  by  cortelliné  eut  the  walls,  as  usually  defined.  îbey  Eay 
aise  te  added  te  the  walls  of  cities  and  fcrtif icatioDS,  terr- 
aces  cf  chateaus,  tcwers,  etc.  îney  are  always  cccupied  rccns 
ottaired  fcy  prcjecticDS,  are  finished  with  balustrades  and  are 
supportcd  fcy  cortels,  ccnscles.  vaults,  etc. 

'Ibe  crdinary  tslcocyis  gecerslly  s  single  stcne  slat  suppor- 
ttd  by  ccnsclcs  cr  cartels,  wbcse  tbickness  is  atout  the  ssire 
as  thff  depth  of  s  strinf^  course,  its  edge  beind  nculded  like 
tbe  latter.  Ihe  thickness  of  tbis  slat  oepenûs  on  tne  Œaterial, 
CD  tbe  projection  of  tbe  talcony,  and  on  its  Icading  ty  tbe  p 
persoDS  rsho  iray  te  on  it.  Its  underside  nay  te  deccrated  by  s 
suni  panels  of  aay  kind,  crovidec  tbat  tbey  de  net  iraterially 
wesken  the  slat.  It  uay   prcjsci  consideratly  teycrd  tbe  ccnsc- 
les.  If  ail  unnecessary  weiébt  cf  tbe  talccny  is  avcided,  cpen 
talustrades  cf  wrcu&bt  iron  sre  préférable  te  solid  cnes  of  s 
stone  or  nasonry;  tbe  wrcu.^bt  ircn  rods  anc  ornaircntE,  as  in 
balustrades  cf  stairs,  irust  te  placed  se  rear  to^etber,  tbat 
a  cbild's  head  cannct  pass  tbrcu^b,  se  net  ejceeding  6.'/  te  7,1 
ins.  Ibe  bei^bt  et  the  balustrade  sbould  te  scarcely  less  tuai: 
3  ft.  Ibe  suïïe  is  truc  cf  balustrades  in  ç^eneral.  Ibcse  cf  tal- 
conies  and  of  ^alleries  are  constructed  aise  of  perforated  sl- 
abs  cf  stcne  let  intc  sn^le  ccsts  and  ccvered  by  caps.  Inese 
caps  iray  >5cve  çrcfiles  like  thcse  cf  riicocH  sills  anc  sbould 
be  at  tbe  s  ace  bei&'bt. 

balustrades  cf  perforated  stcne  slabs  are  very  pleasin.é  in 
construction  Tîith  crnsirents  cf  -flrcu^bt  ircn.  Since  tbe  Renais- 
sance pericd,  balustrades  ccirpcsed  of  socrt  supports  like  vases 
bave  been  and  î^ill  reirain  in  use.  Ibe  intervais  betseen  their 
nay  be  filled  by  ornairents  cf  wrcu^bt  ircn,  rjhicb  prccuce  a  ve- 
ry f^cod  effect. 

îvideytly  tne  balustrades  of  bay  Windows  of  liviné  rocirs  and 
cf  halls  of  ail  kinds  iiust  te  solid.  If  il  is  desirec  \c   cerf- 


perforate  tnerr,  a  sclia  panel  itDst  te  plsced  tehind  their.  îhe 
tay  wiDdcws  beve  a  pleasin^  et'fect  in  ccnnectiOD  with  tbe  ect- 
racce  dccr,  divine  rise  to  aary  peculiar  arrangeireDts.  'Ine  fcay 
angles  cf  corner  fccuses  are  places  especially  favcratle  tor  a 
an^le  tay  wîDdcws,  Heoce  they  ïïay  differ  éreatly  in  forn  ci  p 
plan,  be  otlon^,  square,  circuler,  etc. 
5.  Stairs. 

We  de  net  àave  te  consider  tbe  ccnstructicn  of  stairs  and  t 
tfieir  arran^eirent,  but  principally  their  forir.s.  Acccrdin.^ly 
in  their  arrangettent,  they  are  straiébt,  i.e.  witb  a  straigbt 
ccurse,  and  windin,^  with  a  curvec  ccurse,  'Ihe  steps  iray  te  sup- 
pcrted  ty  a  string  at  cne  and  cr  this  nay  te  ciritted,  or  ty 
siiall  cclunns  or  piers  icrttiné  a  systen:  of  tracery,  îfce  balus- 
trade and  nand  rail  encloses  the  stairs  en  tbeir  cpen  side;  t 
toe  under  sides  of  the  landinés  influence  the  effect  of  the- 
ôesipn  in  irany  cases,  as  well  as  the  newels  aéainst  which  tbe 
band  rail  usually  stops, 

a.  Stairs  nith  and  withcut  csrria^es. 

If  the  steps  lie  on  eacb  other  so  as  to  te  suppcrted  withcut 
a  carriaée,  the  ends  and  undersides  cf  the  steps  nay  te  decor- 
ated  ty  sunk  panels  of  varied  fcrirs.  If  strin^és  are  used,  thèse 
Q8V  te  siircly  inclined  like  the  rise  cf  tbe  steps,  or  cney  ney 
te  forired  in  steps  en  t.beir  upper  ed^es,  or  lastly  steps  aiy 
elternate  7?lth  inclined  parts.  (?i^,  397). 

Thèse  tbree  arrsngsîentE  will  te  ircre  or  Irss  suitatle  accor- 
ding  te  the  arran^^enent  cf  the  taiustrads,  A  irculded  upper  ec^^e 
and  ïïoulded  underside  of  the  strine  «ill  bave  a  pleasing  effect. 
Tbe  strin^  iray  aise  te  se  treated  as  te  fcrir  s  séries  cf  supp- 
orts like  consoles  (bié.  3'5S)- 

B.  Stsirs  en  vaalts. 
Stairs  are  vaulted  underneath  in  iiany  cases.  Ihe  ncsx  diff- 
érent kinds  cf  vaults  ïïsy  tbus  te  usée.  Stairs  «hcse  stecs 
are  tuilt  intc  tbe  walls  at  eacb  end  èive   rise  to  a  very  pleas- 
in,ê  arran^eïïent  ty  constructin?^'  an  erch  under  eacb  step,  se  t 
tnat  the  vault  itself  ascends  in  a  stepped  lorn.  Ihe  saie  prin- 
ciple  produces  peculiar  ano  pleasinë  fcms  in  «inding  stairs, 
that  are  especially  adapted  te  trick  construction.  Cne  of  tbe 
irost  pleasic,^  èinds  cf  stairs  is  that  in  «nich  four  strai^bt 
flights  run  arouna  a  souare  cpenin^;  If  the  stairs  and  lanc- 
ines are  then  supccrted  ty  ^rein  vaults,  tnese  are  alternatsly 


inclined,  prcduciD^  very  varied  fcrirs  cf  ceilicgs, 

Cne  cf  tùe  iicst  teautiful  irctives  for  the  treataect  oî   stairs 
was  a  particular  tavcrite  in  irediaval  cburch  arcbitectare,  and 
is  tbafc  «hère  the  steps  are  supported  ty  sirall  coIuuds.  If  tn- 
ese  are  ctianged  into  tracery,  they  lesd  te  Ecst  varied  foras, 
suitatle  for  suall  stairs,  especielly  tbcse  used  in  bouses  wi- 
thin  tbe  reçus  tbeiLselves  or  in  cburch  arcbitecture. 
y.  Ealustrades  cf  Stairs. 

•ibess  3re  cf  stcne  or  cf  ircn.  If  loade  cf  stcce  tbe  hand  rail 
is  supportée  ty  talusters,  tboutit  s|all  ccIuuds  are  also  favo- 
rites, Cr  perforated  slats  are  arrangea,  eitber  deccrated  ty 
free  ornaŒents  cr  fomed  cf  trscery  in  strictly  geoiretrical  p 
patterns.  balustrades  cf  Tjrcu^ht  ircn  are  particnlarly  suitatle, 
wnicb  consist  of  vertical  deccrated  bars  or  cf  free  scrcll  wcrk. 
Csst  ircn  av.ô   fcron2a  nay  aise  te  used,  tbougb  cast  ircn  will 
seldcn  te  eEplcyed  for  talusters  on  acccunt  cf  its  trittlecess 
and  troD26  is  so  expensive,  tbat  stcne  cr  wrcught  ircn  will  te 
^referrec,  Cast  zinc  is  very  suitatle  for  tbe  intericrs  cf  buil- 
dings tut  recaires  te  bs  painted  cr  gilôed  on  account  cf  its 
unpleasant  celer,  tîvidently  wocden  balustrades  wculd  only  te 
used  fer  i^occeD  stairs  and  iray  te  conpcsed  cf  sepsrate  pièces, 
cr  te  actual  wccc  carvings.  Cn  tbe  other  band,  wrou.^ht  ircn 
telustrades  are  sise  suitatle  fer  «ooden  stairs. 
5.  ân??le  Dele«  cf  Stsirs. 

Égamsî'  tbese  afcut  tne  telustrades,  xne   .nand  rails  end  tbe 
carriage,  and  tbey  affcrd  ccpcrtunitv  fer  tbe  nost  varied  treaf- 
Kent.  Care  nust  alvtays  te  taken  te  bave  tbe  parts  just  naiieo 
join  tbe  nertels  in  a  naturel  «ay  and  troperly.  Ibe  cei^els  are 
suited  te  receivç  a  é3s  fixture,  s  vase  cf  flcwers,  ari  crnaïi- 
entai  figure,  cr  ene  sucpcrtiné  a  ccet  cf  ans,  etc.  'îbsir  f 
forir-s  ar.,  treatec  in  scccrdance  witb  tbe  particular  case  for 
wbicb  tbey  are  usée,  «itb  tbeir  arran^eirent,  and  aits  tbe  rr.5- 
terial  cf  «hicb  tbey  are  ccDStructed.  'Jbey  alwsys  recuire  s  t 
plintb  and  a  cap,  and  in  irany  cases  a  crcwniné  ornairent;  tbe 
forirs  cf  tbe  plintb  and  lap  sncnld  barircnize  witb  tbcse  cf  t 
tbe  carriage  and  band  rail,  »itb  vjbicb  tbey  Fay  cr  iray  net  te 
cennected. 

e.  Landinês. 

Care  rrust  always  ce  tsken  to  secure  a  pleasin^  treatirent  et 
tbe  lancina  siac,  in  case  tbe  unûerside  is  net  concealec  ty  v 
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vsDlts.  Sballo'fl  suQt.  pSDels  arc  suitatle  te  net  «eaken  tbe  lan- 
ciQ£  slac;  tne  FBîiiruF  ceptD  ic  ?înict  tfcey  aay  te  sunk  aeçenos 
OD  toe  toicKness  and  clear  sçan  of  tbe  slab,  ard  on  tbe  parti- 
culsr  case  in  whicb  it  is  used.  If  lar^e  r-ufffcers  cf  len  use  tfce 
stairs  in  buildings  at  certain  Cours,  as  in  scbocls,  théâtres, 
concert  fialls,  etc.,  it  iray  teccrre  dan^erous  te  weaken  the  slabs 
Inerefcre  cne  irust  alwsys  carefully  ccnsider  in  spÉcial  esses, 
•rthetner  tûe  panels  nay  te  ceep  cr  snallcw,  ano  tcis  is  aise  t 
true  cf  talccnies, 

^.  ïïiaainé  Si  airs, 
'The  undersides  cf  tbe  steps  cr  Tîinding  stairs  are  eitber 
left  of  rectanéular  secticn,  cr  tfcey  are  dressed  off  to  a  he- 
liccidal  surface,  cr  a  vault  is  ccnstructec  teneath  then.  In 


toe  f  i  r  £  t  case   are 
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vîeage  sfaaped   prisis,    sith  iroulded 


ed^es  or  witb   surfaces  deccrated  ty   sunk   panels.   In   tfce   second 
case   tbe   heliccidal   surface   cay   be  orcaffenteo  fcy   sunk  panels, 
ïï.ouldinés  cr  ornaEents   arranéed   witb   référence  te  a  belical 
line,   or  lastly   a  cccbinaticn  cf  tde  twc  varieties  iray   te  enç- 
loyed.   In  case   cf   2   vault   tenesth   îîindin^   stairs,    it  Eay   te 
aiviaea   ir   radial   corrpartirents;    cr   iray    te   an   asceadiné   annul- 
ar  ijeliccical   vault,    ine   last   erran^eirent   peririst   cretty  ircoes 
cf   tres"!ient   in   crick   ccnstructicn   nith   the  aio   cf   crrairenta] 
tends,   'rihich   nece   çarticular   favorites  in  the  brick  arcbitect- 
ure  cf   Bcllsnc. 

ït   the  newel   cf   s    fiincin^   stsirs   is  sclid,    it  sboulc    t^ôve   : 
hanc:   rail  irculdin^   (?i^,   39'^)»    snici:  nust;   te   cf   sucn   fcrii   3s 
te   te   easily   érasped,    atio   it   is   therefcre   usuaily   a   round   cct- 
«een   t'.ic   bcllCTîS.   If   tfcere   is  no  neivel,    but  a  central  Tiell  cc- 
snirc,    tbis   sbculs    ^cnerally   te    snclcseo    ty   an   ascendiné   celi- 
cal   strins,    ncuideo   cr   decorated,    and   wijich   is   fircu.^tt   in   the 
solid   en   the   ends  et   the   steps.    In   larder   rtindin-    sbairs,    tnis 
should   te   suttcrted    ty    siell   cclunns,    very  fine   ei^3iples   et 
.s  hic  h   r.  re   feu  ne   in   the   stsir   tcwer   cf   the   cas  t  le   cf   ^sisssn, 
anc   m   tbe   c^raceful   wincin?^   stairs  et    the   sc-called   ïïcîian's 
ncuse   at  Strastur?   in   Alsace, 

Very    ?=rana   windiné   stairs   sncula   hâve   a    stsirisay   sccarare   icr 
servants   instead   cf   a   ne«el,    «oich   iray   te   liphtec    ty   ffindcTiS, 
se   tbst   an   cpportunity   is  cttainea   rcr  oeccratien&   ine   walls 
cf   windin,^   stairs   ty    niches,    tracery   ara    siuilsr   uctives. 


6 .  '1  c  'A  e  r  s . 

'icwers  are  eitber  intended  for  s*airs,  fer  cbservaticn,  cr 
ter  tells.  Id  3II  tbsse  esses  tbey  bave  an  apper  stcry  esscD- 
tially  ditterent  frcir  TDe  Icwer  stories;  tÂe  upper  landiné  et 
3  stsir  tcwer  is  li^bted  fcy  a  îiindcfl,  as  well  ss  tbe  entrance 
te  tbe  attic  story,  or  te  SDy  ctber  rooir.  Icwers  fer  ctservat- 
icn  or  cf  f cctif ications  serve  lor  teirporary  cr  penranect  occu- 
patioD.  Ecll  towers  ccntain  a  rocii  for  tbe  bells.  Cburcb  tcwers 
are  eitôer  detacbed,  ajciniDg,  pleced  over  tbe  crcssiné,  or  are 
little  tcwers  on  éacles.  Ibe  latter  are  sise  used  in  fcuildines 
tbat  reauire  signal  tells,  like  boscitals,  tarracks  etc. 
a.  F13DS  cf  'Icwers. 

As  for  tbe  plans  of  tcîsers,  tbey  are  eitber  frse  ce  tbree  si- 
des  and  tben  prc.jectiné  teycnd  tbe  face  of  tbe  fcuildiné,  cr 
tbey  are  tiilt  in  and  are  irerely  free  en  twc  sides  cr  tut  cne; 
tbe  scuare  plsn  is  preferatle.  Icwers  nay  fortber  te  circuler 
cr  pclytcnal,  witb  tbree,  four,  five  six  or  eigbt  sides.  Tbe 
fom  cf  clan  is  décidée  ty  tbe  purcose  cf  tbe  tower,  and  ty 
tbe  place  at  whicb  it  is  ccncected  te  tce  tuildic^.  ?;bclly  ce- 
tacteec  tCTîers  are  seldoi  claced  near  a  buildin??  except  «ben  in- 
depeDGcDt,  like  ccservaticn  tcwers;  tut  tbey  ïïay  te  arrangée 
te  ce  psrtially  free,  as  tncy  nay  es  coDcected  witb  tbe  Icfler 
story  cf  3  tuildin^  ty  an  arcb,  atcve  «bien  tbey  are  separstc. 

Stair  tcwers  sbould  always  te  attacbcd  at  cne  side  cr  siend 
in  tbe  an^le  of  s  tuilding.  ûbey  snculd  &cnerally  te  trsatea 
piainly,  tem^^  sulrcrciratc  rrrtc  cf  tbe  tuilcin^,  sbculc  navc- 
sirall  Windows,  anc  cnly  tbeir  upper  stcries  sbculd  te  rici^ly 
treatec  and  bave  l£r  =  c  piindciîs.  Tf  tbey  rlîy  ?  cors  iiiccr t.-^'i  i- 
cart,  tbeir  cpcoints  sbculd  te  iicre  nanercus,  arc  tbey  sbculd 
te  lit^fctGG  ty  larder  Tïindc'ss.  In  nany  cases  a  sallery  suppcrtea 
ty  ccrtellinf  cr  ctber  supccrts  extenos  arcund  tcen:  at  t^e  n--;- 
i^bt  cf  cne  cr  rore  landin^s.  ine  strict  courses  sbculd  ce  £c- 
eppec  ccrresj:oDdin<^  te  tbe  stair  irsice,  cr  tbey  sbculd  te  cr- 
ran.^ed  bcrizontally  and  placée  at  tbe  senc  beiçbts  ss  tne  stc- 
ries and  tbe  îçindcn  projections.  Cne  cr  ïbe  ctber  arraoéciien  l' 
is  creferatèe  accordin-  te  tne  çarticular  case. 
3.  Icwers  ter  Ctservaticn. 

Such  iray  te  entirely  frse  cr  nay  te  attachea,  partly  ccnia''':^- 
in^   stairs,  tbe  uppenost  part  cein^-  furnisi-frc  ^il'r    -' -■  ■  ^  ■  :, 
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oicD^'  '^  ■:'.'-    -■  ^rjieôientQ   for  facilitating  ofcservsticn. 

Cijurch  towers  are  îrequeDtly  aise  fer  observation,  especiallv 
wheD  they  serve  as  ststicDS  ter  fire  rtetchiien-  'Ihey  then  bave 
a  spécial  story  titted  as  a  awelliré  icr  tce  «atctacc,  wnirs 
xhe  Tîatcn  is  keçt  curioé  cbe  ci^bt,  Sucd  a  story  çrocuces  a 
spécial  effect  or  tbe  eiîtire  tc/jer. 
Y.  Eell  IcTiers. 

îbcse  are  essential  rsGuisitcs  fer  CLurcbes.  Ibeir  ncst  iirp- 
crtant  portion  is  a  rocc  for  ice  tells,  flûich  irust  bave  as  la- 
rge or  ss  ïïany  cpeniD,=  s  as  possible,  se  tbat  toe  soueô  of  tbe 
tells  nay  ce  beard  at  a  éreat  dlstaDce,  ibeir  cbaractcr  is  ai- 
se oetemiDed  ty  tbeir  purtoses.  ibe  towers  ol  cnurcfjss  arc 
uscally  intended  for  ouite  différent  purpcses.  For  exanple,  s 
icwer  iiay  certain  a  vestibule  in  tDe  îÉround  story,  an     crësr. 
callersy  in   tbe  second,  a  rcoir  for  tbe  clock  in  tne  third,  a 
rooir  for  tells  m  tne  tourte  (tsils  and  clock  nust  never  be  in 
tbe  saire  tower).  and  one  for  watcbiren  in  toe  fiftb.  Ibis  -sculd 
recuire  a  tcy<er  in  five  stories  witb  différent  beigbts  and  oif- 
ferently  treated.  In  ccntrast  to  tbe  open  story  for  tells,  tne 
ctber  stories  are  xc  te  as  neariy  clcsed  as  possible,  unceces- 
sary  ccenin.ês  tein^  avoided. 

?or  churcbes  witb  nave  and  transepts,  tne  crcssin^  arfcrés 
oppcrtunity  for  a  larée  tcwer,  tbat  âay   te  e  tell  tower,  nay 
liébt  tbe  crossing,  or  te  for  ctservaticn  cnly.  îd  tbese  cas- 
es it  Tsv  neve  as  nany  anc  as  lar^e  cceninçs  ls   pcssicle.  Its 
fcru  cf  plan  eep^nds  en  its  purçcse  in  tce  en  tire  desién  ci 
the   cburch,  snc  Abat  estbetic  and  iraterjal  rarts  ii  nlays, 

'IcffD  bslls  sbcul:  bave  a  tcser  in  ïïany  cases,  'r^bose  Ic^^er  r- 
rocire  lay  ccntaii  archives  and  ?r  oper  talccny,  etc.,  -snile  in 
ii"S  upter  part  âap  te  a  clcc:^  a^-'d  tell  fer  tbe  hours,  and  a 
rcciï  for  3  tire  -^atccucn.  ine  tcwer  story  cf  tne  tc/^er  is  cften 
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be   citv    iail.    'Ibe    fera    cf    tbe   to«cr   is   varice 
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accordin^  te  circuïïstances,  tct  tein?^  fer  secul?r  rur 
ecèlssisstical  cbaracter  iiust  alftays  te  avcided.  xbc  saie  is 
true  of  tCTicrs  for  ctservatioD.  ibcse  ci  crisons,  city  ^ates, 
bridées,  cbateaus  and  fcrtresses.  .-.  fcrtress  cbaracter  is  ircre 
suitatle  for  tbese  isitb  deccrsticns  ty  tattleiec ts,  tsys,  etc., 
to  prcduce  a  picturesoue  effect. 
5.  tccis  cî  lowers. 


■ibe  aost  necessary  factcr  in  ibe 
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tùe   roof;  tcowers  iray  bsve  «ccden  roofs,  stcne  spires,  or  ircr. 
rocis;  tûey  iisy  terrrinste'-with  dcŒicel,  pyrairidal  or  conicsl 
forns.  A   crowninç;  forrr  irsy  te  rrcducec  ty  ccntiniDé  tbese  tcms. 

Ihc  treatïïeDt  et  tce  rcofs  et   tc«ers  is  cne   cf  tbe  irost  fruit- 
ful  snd  welccuc  crctlens  fer  tbe  arccitect  in   ail  cases,  îbe 
elerrects  availatle  for  tbe  curçose  are:-  1,  cpen  ^alleries  rtith 
cclunDs;  tbe  so-called  dwarf  éslleries;  2,  ocrirer  Windows;  3, 
fcriTE  of  .^atles;  4.,    placin^  nasses  ai  tbe  angles;  5.  several 
galleries  atove  eacb  cther;  c,  tbe  roof  itself,  wbetcer  it  be 
a  cîcîre,  a  hit  or  a  conicsl  roof;  /,  ccrtelliné  eut  bay  winôcws; 
tslcccies  acd  ^alleries  witb  balustrades;  £,  éarécyles,  fiDials 
of  ail  Minds,  weathercocks,  crosses,  and  ctber  ornairentE  for 
tbe  apexes  of  toners.  Ibe  irost  varied  trestnent  results  fron 
tne  coirtinatiOD  of  tbese  ele^eots, 

C,  nCCFS. 

Fcofs  are  ^enerally  of  decided  iEportsnce  in  tne  external 
eiiect  cf  tnildinss  and  structures,  sincc  tney  aaterially  aid 
in  forirdnê  tne  visible  cntlices,  'Inerelcre  sound  artistic  teel- 
in^  lea  tbe  Créées,  no  less  tban  tne  nediaeval  nasters,  te  lay 
tbe  sreatest  stress  on  tbe  trestrcrit  cf  tbe  roof.  Less  attent- 
ion ïïas  paie  ty  .^.enaissance  irasters  te  tbe  forirs  of  roofs,  witc 
tbe  exccîitiCD  cf  toe  dcir,ea  roofs  of  cburcbes,  anc  tbus  in  our 
tine  tbis  tendency  nf  tbe  Bensissancc  is  aiired  at  tv   nany  ev^^- 

•i   -(•  e  p  +•  c 
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allcw  tbe  rccf  te  neve  coe  least  cessible  cart  in 
ff ect  et  tbe  building,  ty  ccncenliné  it  tchlDÔ  ôd  sttic. 
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cr  ty  ii3kin£  it  se  flat,  tbat  it  cannct  be  seen.  ■inere  i 
3€d  a  raticnal  deveiecuent  cf  tbe  roof  less  in  Italy;  flbere 
Tiocd  is  net  atundsrt  tûere  and  snos  is  bardly  seen,  flat  rccf? 
are  tbe  cnly  açcrepriate  wsy,  and  are  actoaily  necessary  fc: 
ssl<s  cf  econcrry.  It  is  ctnerwise  in  cur  Ncrtb,  ricb  in  tctû 
wocd  and  sncn.  'Ibe  entire  nertbern  nature  reouires  tbe  perpen- 
Gicular  lines  of  cur  buildings  te  fee  eimbasized  bp  tbe  rcefs 
bere  ricb  in  fcrests,  tbe  cities  -.îculd  seeir  te  bave  beeo  turn- 
ed,  if  tne  buildings  did  not  ha\'e   tneir  ccKcrlully  effective 
reefs,  vfitn  ail  tbeir  accesscries  cf  dcrïïers,  cbirrneys,  etc. 
Tberefore  care  rrust  te  taken,  tbat  tbe  rcofs  are  artisticaliy 
treateo  te  enbance  tne  entire  arcbitecture,  net  te  disturt  it. 
It  sbculd  Dct  acpear  as  if  tbe  arcbitect  ceuld  net  design  any 
tbin^'  atove  tbe  nain  ccrnice.  L'a^nificent  buildings  liî^e  tbe 
tomer  court  tbeatrc  in  Cresaen,  reouire  sonetbine  irore  t/dcH 
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CdiEneys. 

Gatles  and   pediDceEts, 


fcmlesE   and   colossal   rcof   witb   liéhtnin^   rcds.    Airon?  its   ani- 
ttated   surrcundin^s   «iîib  the  cutlines  of  tbe  court  cburcb  and 
of  the   palace   with  its  tcwcr,   the  beavj?   œsss  cf   tiie  f orner  tbe- 
atre   appcared   very   fcadly.   Aïïod^   tbe  irscy  noble   buildings,   nbicb 
cccupy   tbe  Bin^   street   in  Vienna,    tbe  'ioî?n  Hall  witb  its   well 
develoçcd   roofs  appears  far  irore   advantaéeously   tban   tbe  new 
î/useoiis,   tbot   lock  as  if  tbey  bsd   fceen   turned. 
tfe  shall   DOW   treat  in  détail   tbe  follcwiné, 

1.   Eatter   of   walls.  2.    forirs  of   roofs. 

3.   Roof  ccverin^.  4.   Ucmer   Windows. 

5.   F.id^e  tcsers.  6 

7.  Cecoraticns  cf  roofs.      E 

1.  Bat ter  of  walls. 

Rnclûsinè;  walls  are  properly  tattered,  xhst  raie  wster  iray 
flCT;  ofi  en  tbst  side  inbere  it  nould  te  .lesst  injurious,  that 
woula  usually  te  tbe  exterior  tcî^ard  tbe  street,  wbere  rreans 
of  reïïcvinf  tbe  water  .re  usually  provided.  In  tbis  case  it 
is  proper  te  add  a  drip  te  tbe  tattering  side  of  tbe  wall.  îbe 
saire  i;?  true  for  tattlesents. 

If  it  is  reouired  to  prevert  ail  prerscns  frcn  passin.é  cver 
tbe  wall,  9  crestin^  or  ircn  lattice  will  te  suitacle,  and  iiay 
te  irads  cf  very  pleasiD^  fcm..  It  «ill  aise  soEetiires  te  neces- 
sary  te  =ivc  tbe  top  cf  tbe  wali  a  ricber  icm.,  se  as  te  iiste 
serarate  parts  cf  différent  bei^bts,  ano  to  aninate  tbe  aail 
ty  iieans  cf  «mccv^s,  vases  ci  flcners,  as  «ell  as  en  ircn  lax- 
tice^  a  no  sinrilar  ei^pecients. 

2.  Foms  cf  rccfs. 

Ine  principal  fcris  zt   rccfs  are  tbe  sbec  rccf,  bip  rocf, 
gable  rccf.  and  tbe  pyrauidal  bic  rccf.  Ccirposite  fcrirs  rrap 
te  used  as  recuircc.  Ihus  a  >^atle  rccf  zay  te  bippsc  at  tctb 
ends,  cr  z   ^atl:  c-  Ijîi  ;.c  -^  ..  .v;  join  another  gable  cr  bip 
rccf,  a  lavcrite  fer  tbe  rccfs  cf  tc-^ers.  Ibe  inclination  cf 
rccfs  sill  freauentlv  vary  te  crcauce  tetter  effects,  ter  ea^ir- 

ple,  so  tbst  tbe  ends  cf  a  bip  rccf  cay  te  steeper  tban  its 

f*i  -*  ^  (^  <^ 

At  tbe  présent  fine  it  often  tecoires  necessary  te  eirçlcy  rne 
ïïan^ard  rocfl  ano  for  tbe  an^le  pavillons  et  public  buildings, 
tbe  curved  uansaro.  îoese  fcms  cf  roofs  are  entirely  apprcpnc- 
ate  Tihere   resultin?^  froir  needs.în  tbe  saire  way  fer  sal^e  cf  ec- 
cncuy,  it  iray  trecuently  teccire  necessary  te  lessen  tbe  bei^bT 
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et  tne  rocf  ty   plecin?  e   decP  stcve  s  strsi^fct  rccf. 

Cn  estceîic  trcuncs,  rccis  ccipcsed  of  curved  surfaces  snc- 
uld  aise  te  e^plcyea.  as  for  psvilions  and  ccnssrvatcries. 

Ie  3ll  esses  tûe  proçortioDS  and  fcrïïs  of  rccfs  are  te  te 
cbcseD  te  add  te  tbe  sffsct  cf  tne  toilding.  If  a  space  fer 
passade  is  arrachée  atcve  the  nain  corrice  witb  talostrades, 
tbese  sûculd  never  excesc  3,25  te  3-èl  ft.  iii  beiébt;  biéfc 
talustrades  ïïaïe   tbe  tuildic?  appear  Icw  and  lo»  cnes  bipn. 
Ine  tal'jstrades  eso  scarcely  te  lcî?er  tcan  3  ft.,  sincs  te- 
sir  pDrccse  7«cnid  net  tcsn  ce  lulfillec.  If  ibese  tslustrac- 
es  are  arrangea  in  ccnneeticc  ^itb  tedestals  succortice  stat- 
ues, tbese  ïïDSt  ce  desitned  te  prccDce  a  suixscle  sky  lire, 
3.  rcof  CcverïEfc. 

Csre  âust  te  teken  tcat  tbe  rcof  ceverinf^  net  ooly  fulfils 
its  purpcse,  eut  aise  bas  a  pleasms  eifect.  5ven  tbatcbed 
rocfs  CI  stra-.^  iray  ce  nade  pleasir.^  cy  tbe  tay  in  ??Dicb  tbe 
tacdleG  cf  strsïï  are  fasteced.  Ice  rocf  ccveriDi?  cf  rnral 
tuilcinés  generally  bas  a  picturesoue  effect  frcc  accidentai 
eircuiistarees  cf  ail  kinas;  sccstiiies  eonpcsed  cf  stcne  slacs 
cf  irreéular  fcrir,  as  in  rlaces  nbere  plates  ci  pcrpbyry  cr 
Cl  ^ura  liiïcctcuc  are  csso;  scnetines  ci  sfiin^les  belc  dcsc 
ty  stenc2,  '.  cî3  q-6    5II  kircs  ci  tlants  -.snic]:  "rc?.  cd  roc^s 
frecuently  appear  v€ry  rictur-f  scue ,  £ltijcu  =  b  tbis  "rcstb  is  d 
nci  teneiiciai  ic  me  Accdscrk  ci  tbe  rccf,  ry  cutiic^  tbé 
icTîer  ends  cf  sbir-:les  are  icr^er  irany  yinds  ci  catierns  cr 
sbinfle  rccfs,  tut  care  is  necesssry  tbat  tbe  snir?lcc  te  ira :e 
cf  sact  icrirs,  tbst  TiSter  nay  te  kect  as  lar  frcn  tte  :cints 
es  pcssitle, 

lile  rcefs  take  cificrsnt  ferirs  acccrûic^  te  tbe  :cQe  cf  lav- 
ici^,  sinële,  ccutle  cr  cre?in,  aise  «bec  tte  vertical  icicts 
are  ccntirucus  cr  altcrrate,  r^rctrer  x're   tiles  are  set  in  tcri, 
as  in  tes  lest  case.  Ite  icrES  ci   tile  rccfs  turicer  dépend  cr 
tne  fcrii  ci  tce  Icî^er  t-:-?  ci  tbe  tiles,  as  «ell  as  ?îtetcer  s 
an y  tiles  cf  Sctcial  catterns  are  used. 

Ibe  rid^e  and  eaves  cf  tbe  rccf  alnays  recuire  stecial  crec- 
auticns  te  trevent  entranee  cf  ram  ;^ater,  and  te  rreterly  C2r- 
ry  it  cft.  'Ibese  claces  aise  cen-anc  crnairenisticn  fer  any  cev- 
eriné  cf  tbe  rcot.  Eence  ccrders  cf  ditfersntly  celcred  tiles 
sDoalc  te  arrangée  aicn^  tbe  unrer  and  lc?çer  ed^es  cf  tile  rcc^^s 
m  catterns  T^itb  ridf^e  tiles  cf  spécial  snapes,  cr  sciiacle 
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fiolels  dt  the   atex  of  the   rccf,  that  are  to  te  treated  as  free 
enôiE^  feras. (îectcnics,  p,  195  et  seo). 

In  CSS2  cf  slste  roofs,  tbe  irost  picturesaue  effect  is  otts- 
ined  ty  the  use  tf   the  cld  so-called  GsriraE  rrethcd  of  layinë. 
Ey  tiie  use  of  slates  eut  te  spécial  foms  are  croducea  tbe 
irost  variée  pstterns.  whicfa  iray  furtner  te  beightened  ty  eir- 
plcyiDg  slates  cf  différent  cclcrs,  Ecrders  eloné  ihe   ridge 
and  eaves  and  tands  arcund  Gcrirers  are  always  deccrations  pec- 
uliarly  suited  to  root  surfaces,  lue  ridges  of  slate  roofs  arc 
ttost.  croperly  ccvered  witb  netal,  and  crestinés  of  cerforated 
plates,  cf  baurrered  work,  or  of  csst  leaa  anc  zinc  or  wrcugbt 
ircn,  are  always  proper,  as  well  as  finials  of  tbese  netals. 
4,    Corner  'AindcîîS. 

In  ïïany  cases  a  kinc  cf  stery  is  arrangea  in  tne  roof,  espe- 

cially  in  ïïansarc  roofs,  ;^bicn  is  liébted  ty  large  winocfis. 

'Ibese  iray  be  very  ricbly  and  crnaiEcntally  treated.  Ibey  éecer- 

ally  consist  cf  an  arcnitrsve  tetseen  rilasters,  wbicn  support 

an  entatlature  ans  pediirent,  and  its  tase  can  be  extended  ty 

volutes  at  eacn  side  (?ie.  400  a,  t,  c,  d;  Fig.  401.  a,  t,  c). 

iney  irav  te  tnen  prcperly  Ércupec  Tîitc  tbe  wmdcws  cf  tbe  upc- 

er  stcry. 

Lerf^e  aorirer  Windows  are  sonetiies  rsouired  ty  tbs  neea  ci 


bcisxin.^  -.^eights  ty  s  crâne  ^rben  in  a  v,3r'-bcusc.  'irev  tce 
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nave  a  strcnély  crc,iectin6  reoi  in  ??hicb  tbe  carne  is  fixée, 
and  are  clcseo  ty  cccrs.  Ibese  are  decorated  ty  Hrout^ht  irez: 
tancs.  Lcriïer  Windows  usually  serve  for  liébtinç  and  ventiL?- 
tin<?  an  attic;  acccrding  te  tb-:  Inrcrtanee  cr  sutcrdination 
cf  tbe  part  played  ty  iben.,  tbey  nav  te  decorated  ty  crnansr.- 
tal  ^atle  recfs  cr  left  tlain.  '.iccden  ^atle  rocf  cf  cburcc  tcK- 
ers  are  cften  deccrative  expédients  oi  priire  iïïpcrtance,  anc 
tnsv  ffay  te  ecnnccxcd  teeetber  te  îacilitate  lastenin^  tbe  rc- 
pes  recuire  in  slaters'  wcrk.  îcrirer  winoows  et   ncuses  ano  et 
cutlic  tuilcinés  nay  scuetiiies  te  circolar,  sFnicirculer  or 
elliptical,  or  f^enerally  ïïay  te  et  tne  icst  diverse  fores.  -Itirv 
sbculd  t\8ve   ?.n  ^rcbitravs  anc  sone  îcrir  cf  crestin^,  freaucr.tlv 
riade  et  sbeet  zinc.  Ccrïïer  and  rcci  windcss  alTîays  add  eucc  te 
tbe  deccrative  effect  cf  a  tuildin?^. 
3.  Cbinneys. 
In  8   fully  aevelcpea  arcbitectural  style,  cne  nust  cet  tcr^cT 
te  irake  tbe  cbiii.neys  et  pleasin^  tcrï.  and  te  errance  tberi  ce 
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se  tfaat  tbe  effect  cf  the  tuildin^  ir,£y  cet  fce  injured.  Ihey 
sbculd  tfcSD  bave  tsses  «itfi  caps  at  their  tops  for  tbe  dis- 
charge  CI  SEoke,  'Ifie  fcrn  of  tbis  câç  el«âys  dépends  en  its 
spécial  ircae  of  constructicD.  It  is  prcper  te  ^ive  the  cciQ:- 
ney  a  twisted  sbap  ss  well  as  te  ccirtine  seversl  fines  in  e 
^rcup,  ccveriné  tbe  wtîole  witn  a  roof  cf  sheet  netel  te  keep 
eut  rain.  Ihis  roof  may  le  deccrated  ty  siriall  ^^a'cles  or  bave 
tiîe  fern  of  a  cro«D, 

6.  CecoraticDS  of  Sccfs. 

Aïï,CD,ë   tbe  ceccraticns  cf   rccfs,   tne   crestic^   is  cere   special- 
ly   considered,   and  it  iray  te  executed   ip  i^rcuébt  ircn,    cast  2 
ziDC  or   nairnered   sneet  copper,   ano  it  is  ïfenerally  arrangée  as 
a   crestiné  on   the  ric^e   cf   tbe   rccf;    tben  tbs  finials  are  free 
ending  forirs  of   tbe  saire  ïïaterials,   in  tbe  sbape  cf  sprays  cf 
flowers  and   leaves,   deccrated  ty  weatbercccks,   crosses,   ôDirrals 
and  ell   scrts  ef   fcrirs,   ornanenting  tbe  angles  of   roofs  and 
especially   tbe  tcwers,    Bçw   General  principles  lay   be   ^iven  ter 
crestinés  and  finials.,    since  tbe  .f^reatest  freedoii  is  adirissitle 
in   their  trestEent.   'Ibey   produce   tbe  irost   pleasin^  effect   if 
tbey   are  partly   camted   tlsck,    partis   gilded,    and   tv    tneir  or-» 
en   sppearance   affcrc   tne  ircst   tensficisl   ccntrast   to  tbe   irass- 
ive  cbaracter   cf   tbe   rccf   surfaces. 

7.  Fcdiiïent  cr  Çatle. 

lûese  fcrîî  tbe  end  surfaces  cf  éstle  rccf  s,  and  arc  eithsr 
clcsed  as  in  antique  teuples,  tben  teinê  deccrated  ty  sculptu- 
res cr  cpenocd  ty  ?iindcffis  cf  circulsr  cr  ctber  fcrïïs,  wbicb 
liç^ht  tbe  interior  of  tbe  roof;  tbey  Œay  te  clcsed  by  an  open 
siairway,  se  tbal  cna  Icnê  side  cf  tne  tuildiné  is  cennected 
witb  tbe  ctber  3S  in  scie  Fcuanescue  cfcurcbss.  In  bouses  ana 
palaces,  tbe  sttic  frecuentls  ccntains  cne  cr  iïcre  roons  and 
tben  bas  tsindcfls;  the^e   are  scnetices  decoreted  m  me  ricc- 
est  ïïanner  ana  are  dividec  in  seversl  stcries.  Ibeir  cutlines 
consist  ot  tbe  twc  mclired  imes  liizn    tne  cau,e  slcpe  as  tbe 
roof,  cr  thèse  are  stepped  te  appear  as  ta  ttleiisnts;  frcn  tfce 
latter  were  derived  tbe  ricbly  deccrstec  éatles  cf  tbe  Serïïan 
Benaissance,  ty  tëe  aid  cf  ornaiienta,  sccssscries  of  sll  kinds. 

'Ibe  iicst  natural  ucdc  cf  deccration  is  te  iiake  tbe  twc  encs 
ana  tbe  centre  ircst  prcmnent  ty   acrcterias  and  sculptures; 
ail  ncdes  cf  Icadiné  tbe  ends  heiëbten  tbe  ecparent  statili^y, 
3ltbcu?b  scldcir  really  increasin^  it,  ana  tbe  acroteria  ai"  tht 
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centre  satisfies  sn  esthetic  need.  In  very  bi.^b  gacles,  8s  iv. 
tboee  ot'  cnarches,  tnese  îree  enain,^  feras  recuire  a  crcccrtj- 
CDSte  nci!?'îit;  ?^8tle  crosses,  tinials,  figures  snc  siirilar  act- 
ives ûsy  tber  te  eirçlcyed,  'Ihe  êatle  is  covered  tv  a  cornice, 
tbst  ii'ây  de  crnsHented  ty  crockets  in  scire  cases,  like  tfacse 
CI  tbe  Gothic  st^le,  cr  rrsy  te  resclved  intc  free  anc  fsncitul 
torïïs  as  m  tbe  Gernan  Benaissance.  Ecth  are  justifiatls  fer 
fcuildin^s  et  eernest  srd  ci.énified  açpearence,  cburcbes,  iruse- 
uns,  ocera  bouses,  etc.;  the  second  for  those  ictended  te  bove 
a  cbaracter  ci  êreater  na^nificence,  for  cnateaus,  tûeatres, 
ccnic  c para s  etc, 

-H,  S'ICm   CONS'IBDC'IICN. 
îfcis  is  tbe  ïïost  ncnuïïeEtal  anc  'rtcrtby  e>:rression  of  arcbit- 
ecture,  and  st  tbe  sane  tiïïe  is  tbe  ncst  expensive  irode  cf  con- 
struction, îbe  true  bistorical  ceveicpirent  ci  arcoitecture  wes 
carried  eut  in  stone  ccnstructicn;  tbcse  in  trick  and  wocd  en- 
ly  apprcxirrated  ît   in  ctber  neterials.  te  the  forirp  and  ïïctiv- 
es  already  existin.^  in  stone  ccnstructicn.  It  is  indeed  true 
tbat  in  différent  places,  stone  construction  «as  first  develci- 
ec  trcu  wccd  construction,  tcrrcvsint  frcn  tbence  a  part  cf  its 
forirs,  like  incce  cf  tbe  eciafclature.  ccluirns  and  gatle  root; 
tat  tbe  rurtber  develcpnent  et  tnese  and  cti.cr  clcz'zuts   lirst 
cccurred  in  stone  ccnstructicn,  as  iseli  as  thç   acterrrinaticn 
cf  estnstic  crcccrticns.  Ihe   résistance  of  stcne  to  crusbir^^ 
?nd  l".ransvv?rse  treakin^  prescriced  tne  iicits  «itbi-i  ??bich 
stonevscrk  coule-  te  eïïplcyec;  résistance  te  tecsicn  alucst  uC- 
ver  ccïïcs  in  considération,  cr  cnly  as  ix  ïïsy  coeur  in  a  tcOu 
'ù'ùàev   ticBSverse  streçs.  ïhe  elenents  cf  stcne  ccnstructicn 
are  always  ircrclitbic  tesirs  cf  ?tcne,  nosts,  slsts,  asblars 
and  vousscirs  oi  arobes  anc  vaults.  Ail  arcbitectural  const- 
ruction is  arran^ed  witb  référence  te  tbcse.  Altbcufb  a  cr^ef- 
er  firTîicss  is  ç'iven  te  stone',7erk  ty  tbe  use  et  ircrter,  it 
irust  itself  te  se  arrsn^ed,  tbat  tbe  différent  parts  cf  l-be 
structure  are  in  a  state  cf  stable  eauilitriuir.  It  is  âl-/î£ys 
cbaracteristic  cf  stone  construction,  tbat  the  eieirents  cf 
its  structure  alifays  renain  i'iitbin  certain  liaits,  dependin^ 
CD  tbe  tbickness  of  tbe  layers  cf  stone  in  tbe  cuarry,  and 
tbat  considérable  projection  is  possible  for  comices,  anc 
furtber,  tbat  tbe  node  cf  cuttin^  aise  aids  tbe  effect. 
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With  référence  te  tbis,  see  'lectcnics.  p.  117,  etc. 

Furtber,  the  use  of  différent  cualities  cf  stcne  rray  strcn^- 
ly  cbaracterise  stcne  construction.  Ihe  barder  stones  sbould 
tben  te  eiiployed  for  tbe  structural  parts  end  tbe  softer  for 
tCG  irass  of  tbe  walls.  In  tbis  way,  tbe  water  tatles,  strin^- 
courses  and  comices,  arcbitreves  cf  oçeninés  in  wslls,  su^:]:- 
crts  and  tbe  reirainin^  eut  stcne  work  will  ce  sbarply  distir^- 
uisbed  ircir  tbe  nasonry  troper.  Inis  is  slso  true  of  walls 
plastered  externslly,  or  if  stcnes  cf  eoual  bardness  and  str- 
engxn  tut  et  différent  cclcrs,  for  exeuple  red  and  wbite  sand- 
stcnes  are  eirplcyed  in  a  structure.  Tbe  rarer  l^ind  of  stone 
sbould  tnen  te  used  for  tbe  arcbitectural  détails  proper,  and 
tbe  iLcre  ccffincn  fer  tbe  irasonry.  Inis  further  dépends  on  tbe 
ease  of  ?Jorkin^  tbe  stone  or  on  tbe  texture  of  tbe  naterial. 
If  two  kinds  ot  stone  are  eoually  bard,  like  red  and  wbite  s 
ssT^astones,  cne  sbculd  décide  in  acccrdacce  witb  tbe  cbaracter 
of  tbe  fcuildinf^  rtbicn  should  predocinate.  r.ec  sandstone  usea 
in  ÏÏ3SE  éives  tbe  tuildiné  an  earnest  nnd  glccuy  cbaracter; 
wbicb  bas  s  cheerful  and  tri^bter  odc.  'ibe  darker  stone  reaui- 
res  ccarser  forïïs  tban  tbe  liébter  cne.  Isctcnics,  p.  162. 

I.  crlC^'  CCwSlRUCTÎCî^. 

In  reeara  to  the  treatuent  cf  forir  ic  tbis  construction,  eve- 
rythint  neeessary  bas  already  teen  said  in  tbe  Cbapter  cf  lec- 
tcnics en  bricks,  p.  134  etc.  In  eenerel  and  as  a  ribcle,  thç 
cbaracter  cf  fcrick  cor-structicn  is  ceteminec  fcy  tbe  suall  di- 
ir.ensioDS  cf  tbe  eleïïcnts,  ty  tîie  intiirate  ccnnectien  cf  tbe 
cass,  and  ty  tbe  sliebt  pro.iecticn  cf  strins  courses  anc  ccrn- 
ices.  It  therefore  always  preduces  works  tbat  are  nassive,  bave 
snsll  neiiters  and  relatively  Icis;  relief.  IviC  styles  bave  fcccn 
develepec  in  cric  censtructicn ,  tbe  ncrtbern  n^ediaeval  tricV 
architecture  cf  tbe  Icw  nertcern  tlairs,  te  wbich  are  allied 
the  seutb  Eavarian,  le?fer  l^avarian  anc  Cutch,  and  tbe  trick  a 
arebitecture  cf  upper  Italy.  Tbe  first  style  iïay  'ce  callec  tri- 
ck arcnitecture  witb  irculded  bricks,  tbe  seccnd  is  tbat  eirtlcy- 
inr  terra  cotta.  Ibe  ncrtbern  style  scarcely  usée  terra  cetta, 
KDicb  W33  a  f^reat  favorite  in  tbat  cf  upper  Italy.  Ectb  styles 
lead  to  peculiar  fcrirs  and  totb  nay  te  ccirtined,  or  ratber  are 
already  cciitined  rrostly  in  tbe  trick  arcbitecture  cf  urrer  Ita- 
ly, since  tbis  style  used  tcth  nculded  bricks  and  terra  cotte. 
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tce  différence  fcetween  aculded  cricks  and  terra  cotts  ccnsists 
in  this,  that  tbe  latter  is  nodeled,  cast  or  pressed  in  couids, 
and  tfcerefcre  adnits  et   plate  tcrirs,  sucb  as  parts  of  iric2es, 
and  freely  sculptnred  crnsirents,  wbile  noulded  bricks  are  prot- 
erly  cnly  proîii6d  bricks,  se  thet  tbe  first  style  renounces 
nearly  ail  ornairental  and  sculctured  crnoiientaticn.  Cn  thc  otb- 
er  hand,  the  first  style  eir-plcys  ^laeed  and  cclored  bricks,  rs- 
rely  ornairental  blccks  carveo  froir  sundried  clay  and  burned. 

Bûwcver  pleesing  tbe  ?ior^s  crested  by  the  northern  ïïediseval 
and  tbe  Loubard  or  Sienese  brick  arcbitecture,  witb  eut  iirpro- 
vsd  transpcrtaticn  2  cure  brick  arcbitecture  excludin^^  ail  st- 
cne  'rîill  ncw  be  advisable  only  in  soire  localities.  Eut  wbere 
eut  stcns  nay  readily  be  cbtained,  it  will  usually  be  preferr- 
ed  to  bricks,  tbeee  being  only  used  for  tbe  irssonry. 

?:.  r/i>:5D  sicnh:  a>^c  eeick  vascmey. 

In  countries  wbere  brick  is  tbe  crdinary  building  iiaterial 
and  Tibère  sufficient  eut  stone  nay  be  obtained  for  toe  princi- 
pal architectural  détails,  a  irixed  stcne  and  brick  ccnstructi- 
CD  will  be  eiiployed.  like  thst  fcund  ^cnerslly  in  tbe  Netberl- 

anos,  and  tbere  develcped  in  s  Kholly  spécifie  way,  At  least 
Ibère  ail  tbe  strcn^  courses  and  ecrnices  are  rrade  cf  eut  stc- 
ne, and  blocks  et  stcne  are  bailt  in  at  tbe  epenings,  ?îberever 
ircn  ancbcrs  sre  te  be  fi^ed  fer  tbe  -.^ecc^n  ciccrs  cr  ^-'jindcw 
ir  aires. 

In  s  ïïcre  develcpec  îcrn  cl  tnis  ûixec  ccDStructicc,  tbe  tr- 
ick-Acrk  is  entirely  liiritcc  te  tfee  irascnry  er  wsll,  anc  tns 
jantG  cf  dcors  and  ?iindc'îss  as  Tiell  as  ail  ctber  structural  t 
parts  BTZ   ïïade  of  eut  stcne.  Cn  tbe  etner  band,  cilasters  for 
strenttbenin??  tbe  isall  iray  be  cf  brick  cn  ecccunt  cf  tbe  strcr- 
^er  bond,  ^-jlnle  tbeir  capitale  and  bases  are  cf  eut  stone.  In 
case  cf  isclatef  piers,  it  is  r^pt  te  interrupi  xbe  trickncrr: 
at  reî^ular  intervais  ty  eut  tcna  stcnes  te  tive  èreater  stren^tù. 

'Ibe  irixed  brick  and  stcne  arcbitecture  ef  irany  Cutcb  buildings 
cf  tne  iricdlc  a^es  ane  tbe  renaissance  is  really  refinea,  ace 
in  it  is  a  certain  intention  cf  producin,^  3  spécial  effect  by 
tbe  contrast  of  eclors  cf  wbite  sandstcnc  and  deep  red  bricks. 
ho   epportunity  is  lest  fer  deccratin^  sprin^inc^  and  key  sicnes, 
or  fer  interruptiné  trick  irsscnry  by  courses  cf  stcne  placée 
at  tbe  sarre  bei^bt  as  windcvî  sills  cr  transoiis  (Fi^.  <1C2),  se 
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that  the  trick  nasonry  forirs  closed  panels.  îbese  expédients 
f^ive  tbe  nixeo  stone  and  brick  architecture  cf  ficlland  its 
peculiar  stcfcp,  anc  tbey  fcrn  tbe  readiest  and  sicrclest  Gene- 
ral ireans  of  ottainine^  t   characteristic  effect  with  snall.  céans, 
especially  in  buildings  intènced  terely  icr  utility,  as  in  ru- 
ral structures, 

WCCC  CCKSIEOC'IICN, 

Wooden  bouses  are  eitber  tuilt  cf  Icés  or  are  balf  tititerea, 
Coïïpare  «bat  bas  teec  seid  of  wooden  walls  under  A,  4,  §,  and 
aise  in  tbe  Cbacter  cf  lectcnics  en  Scods.  p.  139- 

Since  in  wood  construction  net  only  the  résistance  of  the  s 
structure  to  conpressicn  and  transverse  stress,  tut  aise  te  t 
tension  is  ezerted,  eleiEentary  structural  torns  resuit  entirely 
différent  frcir  thcse  usée  in  stine  ccnstructicn.  [:cri2cnt3l 
teaïïs  subject  to  transverse  stress  are  besES,  sills,  purlins 
and  straining  teairs.  Vertical  supports  are  posts,  inclined  cnes 
beinË  struts  anc  traces,  ail  subject  te  ccspression.  Hori2ontal 
tiïïters  in  tension  are  tieteaïïs,  and  vertical  cnes  are  kin^  ce 
oueen  posts.  For  tbe  forirs  et  tbese  structural  eleirents,  réfé- 
rence is  riace  to  tbe  Cbapter  tif  îectonics  on  syir.tolic  foms,  p. 
122.  Ibe  îiest  fully  develeped  wooden  architecture  77itn  Tïbicb 
we  sre  acauainteo  is  that  represented  fcy  Swiss  and  lyrclese 
bcuses,  fcrrrerly  ircstly  tuilt  cf  le^s,  lately  with  a  tinter 
frane  liced  inside.  Tbe  strcn.ély  prc.iectin.^  gable  root,  open 
.éalleries.  lOrS  stcries  isitb  nunercus  Windows,  lend  te  thèse 
nceden  bcuses  their  characteristic  appearance,  tbat  varies  i/o, 
tbe  Ecst  différent  ways  in  eacb  seperate  structure  ty  ïïeans  et 
carvin.^s  cf  ail  kinds,  due  te  tne  atundance  cf  wocd  in  Alpine 
countries. 

Ihe  renaininb  wocdcD  architecture  of  Gerïïany  cbiefly  uses 
balf  tinter  ccnstructicn,  tbe  interspaces  tein^  filled  Tîitb 
brickïïcrk;  e   pre;,ectien  of  eacb  story  teycnd  that  next  telew, 
and  tbe  stsep  ^atle  roofs,  characterize  th^se  hcuses,  nfeicb 
are  test  adapted  te  tbe  Ii^crtb.  Ibese  balf  tinter  buildings 
7?itb  panles  cf  brickvjorli,  eitber  plain  cr  plastered.  sccuire 
a  peculiarly  pleasin^  arcearance  wben  tbe  décorative  brick 
tonds  are  enployec. 

^'•  L'i>;iic  wccc  ane  sicn&  ccnsîfociicl^. 

Wbatever  nay  te  said  cere  ?îas  statec  in  General  in  relatiez: 
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to  tbe  balf  tiirber  wcrk  just  irentioDed,  In  nany  cases  the  tase- 
nent  story  bas  a  plein  wall,  especially  if  tbe  upper  stcry  is 
balf  titttered,  Ibe  extencal  appearance  cf  tbe  building  ther  dé- 
peças on  tbe  aateriels  and  ircde  cf  construction  used,  as  well 
as  on  the  peintinê,  s/?raffitc,  ornairents  in  wrougbt  ircn,  over- 
lays  g1  tiles,  etc.  hvidently  neitber  pure  «ocdeu  arcbitecture 
nor  nixeo  construction  in  stcne  and  Mcod  are  suitable  for  icn- 
unental  buildinés,  tut  tctb  are  tetter  adapted  te  ccuntry  dwel- 
lings,  ircdest  city  bouses  or  rural  structures,  otc. 

Ibis  ir,ix£d  style  is  well  suited  fer  sirall  railway  stations, 
foresters'  bouses,  ccuntry  inns,  ail  tbe  structures  attacbed 
to  tbe  drinkin^  roccc  at  tatbs  and  spas,  and  a  peculiar  cbarac- 
ter  should  te  given  te  thèse  te  correspond  to  local  conditions, 
'Ibis  irixec  style  in  purely  wocden  architecture  will  likesise 
ce  eiTiployed  for  tecporary  structures,  for  festivals  and  in  Gen- 
eral for  those  satisfyiné  teirporary  purposes,  after  wbich  tûey 

are  te  te  reiroved. 

N.  ir&làL   CCK31EUC1ICK. 

In  tbis  cnly  city  tuildings  of  wrought  or  cast  ircn  require 
considération.  Ce  acccuct  cf  the  ccst  cf  bronze  it  «as  bardly 
used  cxcept  in  tbe  classic  period,  and  tben  but  exceptionally 
as  a  spécial  structural  iraterial.  Cn  the  ccntrary,  iron  plays 
an  inpcrt^nt  part  in  irodern  architectural  construction. 

•The  irost  extensive  use  cf  ircn  cccur?  in  rail^sy  stations, 
tuildin.^s  fer  international  exhitlticns,  bridées  anc  rccf  tr- 
usses.  In  sccordance  with  tbe  résistance  cf  iron,  ail  struct- 
ures of  it  should  hâve  a  cbaracter  of  liébtnese;  ccirpressioc 
is  cbiefly  resisted  ty  coluŒns  and  strufes  cf  cast  or  wcouf^bt 
ircn,  transverse  stress  by  ircn  éirders  and  beairs,  tension  by 
wrcuéht  bars  or  rcds.  'Ihe  ;^alls  and  rocfs  are  Œostly  ccirpcsfc 
cf  thin  sheets,  ?iben  net  built  et  nascnry  cr  wccd  in  coirbina- 
ticn  with  iron,  cr  even  cf  ^l^ss.  Ibe  mènerai  character  of 
liébtness  possesseû  by  ircn  buildings  results  frcE  an  endeavor 
for  eccnouy  of  ïïaterial  and  latcr,  Tshicb  reouires  eacb  part  te 
hâve  the  suallest  dinensiens  possible.  Ibersfore  the  strcnéer 
tbe  structure,  the  less  attention  should  be  paid  te  its  e^iter- 
nal  artistic  appearance,  and  it  should  te  left  te  prcduce  its 
cwn  effect.  In  case  of  sHiall  structures,  little  pavilicns, 
farden  bouses,  etc.,  or  railway  stations,  csre  irust  be  tai^-en 


to  decorate  parts  in  cast  ircn  and  also  to  use  wrcu^bt  ircn  cr- 
nanents  ci  sll  ^inds.  'ide  saire  is  true  for  fences,  latticed  ^a- 
tes,  ffCDUirents,  caropies  over  uells  and  siirilar  otjects,  Ferf- 
oratea  gdo  iicilow  tcrirs  are  suiteble  for  cast  ircn,  tbin  plat- 
es, tors  SDd  rcds  fer  -.ïroa.^bt  ircc,  General  laws  stated  on  p, 
150,  154  and  164  et  lectoDics  are  valid  fer  iron  and  its  uses, 

0-  h'ï>-Hr  lecN,  S'ICInf  aisd  ;\ccc  ccnsîfuciicn. 

In  ïïanv  cases  a  structure  ïïay  te  partly  cf  stcne,  wood  and 
iron;  tbus  very  larêe  rooirs  bave  walls  cf  irasonry,  toe  rccf  is 
CI  ircn,  and  wood  is  usea  te  receive  tfce  ccvering  iraterial,  E 
Eacb  Eaterial  is  used  in  suct  structures  end  tbe  iiassive  nascrj- 
ry  pleasinély  ccntrasts  witb  tbe  liébt  and  graceful  fcrirs  cf 
tbs  ircnHork,  For  exairple,  iïassive  stcne  tridi^e  portais  bave 
a  fcetter  sffect  tban  if  irade  cf  cast  ircn,  since  castin^  Œust 
avoid  a  Eassive  cbaracter;  hence  buildings  fer  exbititicns, 
ccDservatories  and  siirilar  structures  are  irore  cleasing,  if 
partly  cf  rrasonry,  tban  if  entirely  irade  of  ^lass  and  ircn, 

F.  ARBANGEl/FN'I  CF  FLAN. 

Evsry  arranéement  of  tbe  plan  results  froir  division  or  addi- 
tion, a  i^iven  area  tein,?^  eitber  divided  intc  parts,  or  suce  c 

parts  are  srranéed  tc^^etber. 

A  ssnes  oi  rccirs  are  placcd  ne:xt  the  façade  tt   s  bcuse,  tç- 

tween  'c/<c  aa.lâcent  ûvisllinÊs,  bv.^   tbe  renainin?  rccïïs  adjàiri 
ube  fcrrrcr.  In  a  cetacbed  bcuse,  s  villa,  Tfe  coirrrence  with  th^ 
lar^est  rccirs,  drawin^  cr  livinç  rocn.,  ana  tbe  otbers  are  pls- 
ced  ïïitb  rcference  te  their.  In  tbe  first  case,  tbe  plan  is  irace 
frcii  front  te  rear  cf  tbe  tuildin,^;  iu  tbs  ssccnd  tbe  intericr 
is  first  ércuped  and  tben  tbe  s^^tericr  ïs  arranf^cd.  If  tbe  bcu- 
se  cccupiCG  a  cerner,  t;vc  séries  cf  rccirs  are  claceo  alcn^  its 
fronts,  eitber  leaviné  tne  principal  reçu  at  tne  an^le,  or  the 
cerner  is  cividea  in  sïïaller  rccnrs,  as  iïay  test  acccrc  witb  the 
recuireiïGDts,  A  séries  cf  crincical  reçus  sbculd  alr^ays  e:^'ten: 
alone  tne  principal  façades  of  public  tuildinés,  onless  tne  s 
structure  is  te  te  treated  as  s  lar^e  hall,  wben  the  otbers. 
are  to  te  ^roupeo  around  tbe  hall,  A  qc.v^^-\,^^c.v   is  often  placed 
tehind  tbis  séries  of  cbief  roorrs  ty  wbich  the  rooirs  are  iïao^^ 
accessible,  'Iberefcre  in  public  tuiloini^s  tbe  arranf^eirect  will 
prcf^ress  trcn  front  te  rear,  tut  ir  bail  tuilcings  ccirpri£in> 
théâtres  anc  cnurcbcs,  it  will  te  trcn  interior  te  e^itericr. 


/-  /"•  /-^ 


Id  order  te  nsl^e  the  test  use  cf  tbe  site,  the  clan  is  alweys 
to  ce  arracéed,  se  that  tbe  ccrridcrs  E£y  cccupy  as  little  area 
as  possible;  tut  in  iraoy  tuildin^s  liKe  scbcols,  the  corridors 
net  OEly  serve  for  access  to  the  rccirs,  tut  are  aise  occupied 
ty  luçils  iD  intervais  tetween  classes,  as  well  as  for  récept- 
ion of  cases  containin^  tooks,  ircdels,  ccllecticns,  etc.;  ttiey 
tben  assuire  a  ^reater  inTortance.  wbict  bas  an  influence  on  t 
tne  clan.   Space  is  always  lost  ty  vestitules,  stairs,  psssaf^- 
es,  etc.  tberefore  one  snculd  arranç^e  to  irake  tbis  loss  as 
little  as  possitle,  and  in  very  larée  public  tuildinî^s.  tbe 
IcsE  cf  tiïïe  Œust  te  considered,  resultine  froir  the  connect- 
ion cf  the  différent  winf^s  cf  tbe  tuildin^  ty  corridcrs,  courts 
etc,  bence  one  shculd  arrange  near  eact  other  rcons  properly 
telonsiné  to^etber,  and  te  ûake  tbeir  connection  irore  direct 
ty  îT.eans  cf  private  stairs,  corridors,  etc,  Re  sbculd  farther 
try  te  irake  vestibules,  ccrridcrs  and  courts  as  useful  as  pos- 
sitle, te  serve  for  teirporarv  occupancy  ty  oen,  tberefore  arr- 
anÉing  li.^bt  ccurts  sith  ^lass  roofs,  Selleries  of  ail  kinùs 
ano  Icé^ias  as  iray  te  reouired,  'Ibis  coirprises  tbe  tbings  of 
nost  iccpcrtance  tbat  iiay  te  said  of  arranéenent  cf  plans. 

Ç.  ^HCilCNS  CF  EuILlîNGSt 
If  beitbts  cf  stcries  srr^  fixeô,  th.?  crcss  sections  et  tull- 
ainf^s  arc  ccntrcll-sc  ty  the  arrsnéeirert  of  the  clans.  'Ihé  ess- 
ential  pen  oi  ncoern  architecture  relation  te  the  secticn  is, 
tcat  only  in  excspticnal  cases  resultinë  trcir  the  fcrir  of  tce 
site  or  frcir  spécial  curpcses,  is  any  stcry  net  âruanéed  thro- 
uébcut  on  the  saïïp  level,  as  tbe  case  in  se  irany  irediaeval  tu- 
ildirj^s.  Yet  in  excepticnal  cases,  wben  peculiar  arran^eaents 
irake  it  necessary,  soire  halls  are  ïïade  Icwer  cr  hi^her  ihan  e 
stcry,  tous  extendiné  either  telcw  cr  atove  it.  Ahen  the  ccn- 
citiens  cf  tbe  site  are  ceculiar,  as  in  ncuntain  cities  cr  cas- 
tles,  tbe  accidentai  location  et  a  site  usually  produces  vcry 
peculiar  arran^enents  et  stories,  where  one  nust  strive  te  ïïsrc 
the  test  use  cf  tbcse  conditions  of  the  <?rcurd.  Ibus  it  iray  -.ï 
well  tsccïïe  necessery  te  etanccn  ail  rule;?  and  take  into  eccc- 
unt  tbe  scecial  cases.  Fut  one  shculd  te  cereful  te  place  as 
rrany  rccns  es  possitle  on  tne  saire  level,  ÉDd  te  retain  tne 
hei£bts  of  stories  décidée  upon. 


t^.    ^AC/iCHS    AN 
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Ub'ï    FACACîiS. 
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B,  ?ACAl5S  ANC  CCUBT  FACACES. 

Ibe  façade  is  esssentîally  derived  frcii  the  plan  anc  tbe  S6c- 
tion.  Ifae  CLeninè's  fer  doors  and  windcî^s,  pcrticcs,  lcg^i?s. 
toflers,  etc.,  priDCipelly  detenrine  the  arrangenent  cf  tbe   faç- 
ade, the  purccse  and  iirpcrtsnce  ot  the  tnildine,  anc  the  détail 
fcrïïîs  of  the  façade.  CharacterizaticD  reaaires  Dot  cnly  tl:.st 
the  exterior  is  the  result  cf  the  intericr,  tut  that  it  rray  c 
ccrrespCDC  in  every  respect  te  the  destined  purpcse  cf  the  str- 
ucture, ïberefcre  the  chcice  cf  tuildinc  iraterials  acd  struct- 
ural forncs  Eust  te  in  strict  acccrd  with  this  detenrinaticn. 

Façades  cf  courts  are  éenerally  cf  sutcrcinate  chsracter;  yet 
in  iraEy  cases  the  écarts  arc  develcped  intc  ga^nificent  archi- 
tectural wcrks.  'îbe  courts  iray  te  aeccrated  fcy  ç^alleries,  Ic^- 
éias,  stairs  and  sîair  tcwers,  tay  «iDCcws  and  talconies,  cicn- 
es,  Tîeter  ncrks  2nc  fcuntains,  in  trief,  ty  any  ïïeass  ot  decc- 

raticD.  Eut  it  is  te  te  reneirtered  that  a  court  cust  ajtpear  ?» 
well  frcïï  tbe  ncst  distant  point;  cf  vie.»?  pcssitle,  anc  that 

acccrdin^^  te  whether  the  court  encloses  a  ^arden  or  eifcrcs  s 
fine  vien,   its  arran.^erient  nust  te  such  as  te  utilize  thèse 
advanta^es  as  fully  as  |;cssitle. 


ï\.  X  A  L  i^   '^  . 
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In  d  e  s  c  r  1  c  1  n  ô  î  h  e  k  i  r^  c  s  c  f  c  u  i  1  c  i  d  .^  s ,  se  s  r.  2 11  n  e  r  e  î  c  11  :  ■/. 
the  crder  ciclcved  in  taukunae  des  Arcnitekten,  vcl-  tt 
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1.  A.éricultural  Euiloinds. 


ihese  are  te  te  retsrded  as  teiné  eouivalent  to  a  capital 
payms?  no  irtersst.  Ihey  nuot  tfcercfcre  te  constructea  as  ecz- 
nonically  as  pcssicle,  usinî^  the  local  and  cheapest  leterialL 
and  structural  nethcds.  fience  their  character  is  detenrinec  tv 
plainness,  neat  appearance,  and  ty  the  deccrstioD  cf  their  nal:- 
ural  surroucdinés,  cr  ty  cultivated  végétation. 

'Iheir  arra^enerT  and  <?rcupin<  varies  ir  acccrdance  with  tLtii 
spécial  conditions.  If  they  are  ccr^ectcc  Tîith  ncasants'  cct;'--- 
ees  and  tarnbcuses,  the  local  cnaracter  isill  aecide  their  e:ri- 
ernal  appearance.  Eut  if  they  are  te  te  considered  as  ûepenÉer- 
cies  cf  the  estâtes  of  cctleTren,  a  greatsr  expenditure  in  th£ir 
érection  «ill  es  apprcpriate  accordin^  te  the  ireans  ci  Ice  cm:- 
er;  then  in  cas-:  cf  tce  existence  cf  5  crevailin^  rural  tyce, 
tney  rssune  a  irore  civili2ed  cnaracter,  se  te  speak;  still  it 
irust  always  te  avciced  to  pern-it  tncu  te  clcsely  apprcacu  tnr 
appearance  01  city  buildings;  they  shculd  rezein  rural  ?tructur 


Even  in  cities,  at^ricultural  tuildinés  attacfced  to  tbe  seats 
of  nctJlerren,  castles  3Ed  palaces,  shculd  net  exceed  a  certsic 
irodesty  in  tbeir  external  appearaDce,  'Ibis  linrit  cf  pemlssible 
type  and  prcpriety  wîll  fce  fixée  ty  the  céans  cf  tbe   owner» 
aDO  tbe  instinctive  feeliné  of  tbe  architect. 

As  fer  thèse,  so  for  ail  kinds  cf  irenuf actcries  in  .General 
is  suited  a  plain  and  uniurcrtant  cnaracter,  Like  tbe  wcrktren 
in  yjorkin^  clotbes,  sll  sucfc  structures  sbculd  te  nodest  in 
appearance.  Ail  expenditures  teycnd  atsolute  necessity  and 
an  appearance  cf  neatness  is  test  avoided,  tbe  ironey  fceiné 
fcetter  if  expended  for  tbe  tenefit  of  tbe  workuen. 

Yet  designs  for  factories,  tp  spécial  requireirents  and  con- 
ditions, sfford  opportunity  for  eirployin.é  peculisr  tbcugb  sic- 
pie  arcfiicecturel  forns,  and  recuire  2  careful  cboice  of  therr 
OD  acccunt  of  tb'^ir  ircdest  cbaracter,  se  tbat  it  is  easy  te  re- 
co.f^nige  tbe  intention  te  rake  tbese  tuildin.î^s  pleasin,^  at  e 
Koderate  ccst, 

Conntry  seats  cf  notleien  net  bavin.^  tbe  rank  cf  villas,  but 
ccntaininé  toto  tbe  dwellinfi  and  tbe  fsrir  tuildinés  cf  tbe  ow- 
ner,  sbculd  fce  trcated  as  nlcîinly  as  pcssitle,  se  tbat  ell  ces- 
sible capital  iray  fce  placed  in  tbe  business  itself,  Ibey  usual- 
ly  ccntain  in  2  bi^bcr  ^rcunc  stcry  tbe  livin.^:  roons  cnc  isr;; 
tuild:'..' ^. ,  in  a  Icser  uccer  stcry  tein^  th2   tecrccns  and  tbe 
TO0u.z   for  SLisn^i^ers,  Sclid  ccrstructicn  anG  appearance,  as  iseil 
as  siir.plicity  are  tne  cbief  recuirerrects  ci  tbis  class  of  buil- 
dings, Fleasant  surrcundinés  by  .^ardcns  and  parks  are  ths  cbief 
ireans  cf  décoration  vîortby  of  <=Ddeavcr. 

buildings  fer  tce  fcrestry  service  are  siirilar  te  tbcse  fer 
a&ricultural  cùrpcses,  and  are  subject  te  siirilar  reguirenents 
in  relation  te  external  acpearance.  A  rural  cbaracter  is  aovi- 
sacle  for  tnese  elss,  and  on  Ddantation  te  ioc^l  ccnoitions, 
so  ail  is  to  te  ?veided,  thor   iriç'bt  ^ive  tben.  a  cityfied  ieel. 
2 •  City  Bouses, 

ïhese  are  separate  di^ellinés  fer  single  faiiilies,  flhetber  ter 
Tjorkiren.  villas  cr  palaces;  or  tney  are  bouses  for  rental  and 
containin.é  one  or  ccre  flats  in  each  ctcry.  'Ibey  are  furtber 
detacbed  cr  are  builfi  in  blccks,  i,c.,  free  en  ail  sides,  cr 
are  in  rows  and  tben  are  free  en  t'^o  cr  tbree  sides  -only.  Tb- 
deéree  cf  cxternaà  appearance  and  deccration  dscends  on  tûeir 


iirportâDce  and  si^e,  colid  ccnstructicû  sfcculd  first  te  reoui- 
red,  if  the  ^reatest  rrcprietv  is  te  te  exertec,  and  ail  imt- 
aticDS  et  tuilding  naterials  are  therefore  e:xcluded,  sll  struc- 
tarsl  C2rts  tein?  cf  stone  or  trick,  usin^  plaster  onlj»  in  the 
interiors.  k   bouse  sbculd  net  sppear  acre  tban  it  is.  If  tbe 
occupier  can  affcrd  te  rent  sn  entire  tuildicg.,  tie  can  aise  ai- 
icrd  a  solid  style  cf  arcbitecture;  sbould  be  possess  les  neens, 
be  aust  tben  décide  te  live  witbcut  deccrsticc.  ïf  tne  bcDS?  i? 
fer  rental,  tbe  tenant  irust  çay  fer  tbe  cecoraticn  in  bis  rent, 
end  tbus  pays  fer  tbings  tbat  Eake  biir  no  rsturn.  'ibis  ç^rcunc 
law  cf  sclid  constructicn  wculd  rraterially  sinrplify  eur  entire 
City  Grcbitecture,  if  carriec  cet  te  its  eijtreire  results,  wnicn 
ïîculd  te  s  éreat  ^ain.  For  it  wculd  first  coirpel  us  to  eccncir- 
ize  iraterials,  end  seccndly  wculd  cause  us  te  learc  to  exercise 
tne  éreatest  eccnony  in  tbe  use  cf  our  sttistic  expédients,  ?fi- 
tbout  ??nicn  econcny  is  iŒCCssitle  a  scund  arcbitectursl  style; 
Mcl:  ricbnsss  is  first  te  te  fcnsidereo  in  a  bcuse,  tut  a  refi- 
ned  appearance  suited  te  tbe  rank  cf  tbe  cccup:ant*  Ibis  refic- 
ea  appearance  first  reouires  solidity,  withcut  wbicb  tbere  cen 
te  ne  real  ri3Ênif icence,  EveryttiDc  net  Genuine  or  tbat  is  ini- 
xative  Icssens  tblc  refinensnt. 

Ibi:  plan  cf  a  ncuse  tirst  dcpencc  cr,  tîji  leans  te  cf  e>,i:eno- 
ed,  esçecially  en  'rthetner  ail  rocns  are  te  te  cr  tbe  ^rcurd 
tlccr,  cr  arc  te  te  divided  arron^  severôl  s  tories.  A  heu  se  tc- 
ccnes  cb33per,  tbs  sâsller  tbe  ares  cf  ércund  ccvered  ty  it, 
and  tbe  narrcwer  its  façade.  It  Tiill  theretcre  usually  te  rre- 
feratle  te  cccupy  trcre  tban  a  single  story  In  Liactice,  if  tbe 
bcuse  contains  a  single  dTjellinî?.  If  tbe  ncuse  is  in  a  tlcck, 
it  Tiill  te  cbeepest  if  narrcrt.  In  large  cities  7?brrs  ircund  is 
very  dear,  esch  ncuse  teccires  fcipn  and  narrcw,  ccntainin^  tbree 
cr  feur  stcries,  eocn  sith  at  least  cne  flat.  iDe  entire  e>^ter- 
nal  appearancs  is  tben  arran-^eG  m  acccroance  tbere?iitc.  Hvet 
in  bcuses  fer  rental,  cccucied  ty  sevsrai  fanili 
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in  irany  cases  fer  eacb  te  live  m  twc  stcries,  fer  e:>;aiipl5  zi 
Aîtsterdair.  Sucb  a  bcuse  tîcuIo  tben  recuire  fcur  stcries  fer  t?iC 
fairilies.  Ibe  external  decoraticn  cf  tbe  bcuse  is  alwsys  arran- 
gea in  acccrdsnce  witn  tbe  plan;  therefcre  eftectivcly  ^rcupci 
plans  sbculd  te  avcided,  unies?  tbe  cwner  tas  tne  lears  fer  si- 
se effectively  treatiDé  tbe  cuiloin^. 


A  trincipel  reouirenent  for  villss  is  te  cttain  as  lavëe   an 

the  réception  cf  furnitu- 


area  of  wall  surface  as  pcssitle  fer 

;re  windcws  tban  are  necsssa 


rc,  ccnsequently  net  puttiné  in  ne: 

ry  te  liébt  tbe  rccirs.  Hence  in  nacy  cases  an  external  «ail 
is  arrangea  witncut  Windows,  iîstfaetic  needs  iray  reouire  tbis 
rtall  to  te  deccrated  te  net  appear  ironotcnous,  tut  cne  sbculd 
net  resort  te  tne  cbeae  and  senseless  expédierai:,  cf  srranî^in,^ 
tlind  ïïindcwe.  f icturesquely  çrcuped  villa  clans  rîitn  project- 
ions and  recessicDS  cbiefly  resuit  froii  tbe  gênerai  location, 
wbether  tbey  are  ccnnected  witb  éardens,  Icofe  eut  on  fine  views, 
and  furtber  acccrdiné  te  tbe  site,  wbicb  usually  deir-ands  a  pic- 
turesoue  grcupin^.  ^ibe  taildin^  iray  tben  te  treated  ty  ireens  o:t' 
Icg^'ias,  tay  Windows,  stair  tcwers,  verancsbs,  and  lii^e  neans. 
If  bouses  fer  rental  are  detacbed,  to  reduce  tbe  area  of  ^r- 
cond  occupied  snd   tbe  widtb  of  façade  as  iiucb  as  possible  Ttith- 
ont  lessening  tbe  requireirents  of  the  rccirs,  se  apprcxiirately 
souare  plan  will  te  préférable,  since  tbe  souare  bas  tbe  sirai- 
lest  periireter  for  its  area,  except  tbe  circle.  îbese  plans 

Lilt  froii  rectang'ular  sites,  if  tbe  façades  are  lic- 


plastsred  externally. 

signs  fer  tbe  larëest  palaces  nust  lie.  vîbile  thèse  l?1pc3^  ... 
for  privcte  perscns.  Frincely,  rcyal  end  iirpcrisl  p9l'?ce'3,  es 
well  as  tbat  cf  tbe  tresident  of  a  recutlic.  ^cvernor,  etc., 

rpass  tbese  liTrits,  smce  tneir  cnateaus  ana  calaces 


very  far  su 
are  intendea 


for  tbeir  successors,  wbile  privete 


perscns  usuel- 
ly  tuild  fer  tneïïselves  and  tbeir  fanilies.  îbere  are  naturslly 

aracter  of  palaces, 
TT30nituae  et 


ly  tuild  fer  tneïïselves  ana  tneir  raniiies.  ib» 
îT.any  ctbcr  fsctcrs  tbat  influence  tbe  cbaractei 
besides  tbe  building  isterials  cirplcyed  and  in; 
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tne  palace,  the  principal  cne  is  tbe  tiie  allowed  fer  tbeir  c 
ccirpletion,  which  can  only  be  reduced  wlthin  certain  liaits. 
iicDce  'fixth   snaller  dittensicns  a  relatively  ricber  treatirent 
of  palace  architecture  becoires  possible* 

ibe  principal  différence  betiieen  calaces  and  public  build- 
iûgc  is  in  tbeir  character  as  dTsellin^s.  chiefly  indicated 
by  tbs  treatirent  of  tbeir  Windows, 

F^vidently  tbe  ncst  varied  irodes  cf  treating  bouses  are  pos- 
sible in  ctber  respects,  acccrdiné  te  tbe  reouireEents  in  spé- 
cial cases.  îbese  will  always  prcduce  certain  results  acccrdi- 
n^  te  the  way  in  wbicb  they  are  ccfrbined.  Ibus  in  différent 
ccuntries  for  satisiying  différent  buiran  needs,  tbe  expédients 
of  tbe  architecture  cf  bouses  scd  palaces  take  différent  cbar- 
acters.  ïbe  Eodes  of  life  of  différent  races,  tbe  iraterials 
at  tbeir  disposai,  tbe  rank  attainea  by  tbe  arcbitectural  dev- 
elopirent,  tne  cliiratic  conditions,  tbe  cbnndaDce  of  a  circula- 
tine^  ireaiuîi,  ns'i^erial  wealth,  and  otner  factors  ,  will  décide 
the  treatnrent  of  dwellinés.  iîven  tne  frccaency  of  naturel  occ- 
urrences, esrtbouekes  asd  inundaticns,  stems  acd  teapests,  s 
snort  and  rain,  etc.,  i^ill  influence  tbs  character  cf  bcuses, 
as  well  as  tee  local  situaticn.  conditions  cf  tie  site,  £ùd  t 
tbE  ne.d  cf  î^rsster  cr  lesses  duralility. 

Ibe  "tcctb  cf  fine"  tbsr  dces  the  rcst  nscessary  te  change 
tbe  acpeL^rance  ci  the  tuildiné,  and  te  cbanse  tne  srlendcr  cl 
ncTîness  ici  tne  vënerable  apccarance  cf  tbe  histcricsl, 
3,  CburcbcS. 

In  churcbes  ail  sbculd  be  abcided  wbicb  recalls  seculsr  srcb- 
itecture.  Ibey  are  tuildin&s  for  the  exercise  of  Cnristiân  wor- 
ship,  anû  ne  need  cnly  te  ccnsioer  the  evani^elical  anc  Catbolic 
confessions.  'Ibe  evangelical  cburcn  cvl-^   recoénizes  parisb  cb- 
urcnes  in  cities  ard  vills^'es,  ard  cbapels  like  thcse  fcoro  ir 

hcspitals,  piiscns,  etc. 

Ine  Cstbclic  cburcb  recuires  :-  a,  tisbcp'c-  cturcbes,  cathp- 

drsls  or  ninsxers;  b,  celle  eiate  au  a  obtev  cburctes;  c,  pcrisr, 
cburcbes;  a,  pilÈriîra.^e  churcbes;  e,  votive,  cenctery  cbapels, 
nauscleun  s. 

'Ibe  arrsn^f entrit  cf  tbe  cburcb  plusI  alnsys  te  suitea  te  tî:c 
cvcra^ëe  nuiiter  of  attendants,  wbicb  fcy  investipaticn  aD^cunis 
to  53  per  cent  cf  tbe  pcpulaticn,  cf  T^bich  -^^ /"^  arc  acuité  arc 
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1/3  cbildren  in  round  nuirters;  efterwaros  to  the  spécial  needs 
cf  the  cburch  -rthict  crc:-  a.  the  choir  fer  the  cleréy;  fc,  the 
Dsve  for  the  audieDce.'  c,  the  sacristy;  d,  the  tcwer;  e,  the 
necessary  vestitule,  taptistern,  rccis  l'or  instruction,  for 
records,  ana  for  servants  of  ail  kinds, 

îhe  plsD  of  the  churcb  shculd  either  be  arranged  atout  a  cen- 
tre, be  cblcnè,  or  acccrdiné  te  the  Greek  cross  cf  equal  arirs, 
accordin^  te  the  Latin  cross  of  uneoual  arirs;  the  plan  nay  be 
irodified  in  ircst  diverse  ways  by  use  cf  transepts,  vestibules, 
additions  to  choir,  chapels,  as  well  as  by  location  cf  the  tc^- 
ers,  end  finally  cy  the  fcrirs  cf  thsse  elenonts,  Froff  its  pian 
«ith  cne  or  ïïore  aisles  and  the  ccirbinaticn  of  plan  and  section, 
prcduciEé  a  nall  cnarch  wixh  aisles  of  eoual  heiéht,  a  chuhcr 
«iLh  higher  niodle  aisle,  or  finally  a  basilican  design  li.éht- 
ed  by  winacws  higfc  up  in  the  side  walls,  résulte  the  esternal 
liasses  CI  the  ccilam^,  irodified  in  soce  cases  by  the  towers, 
sacristies,  chacels,  éalleries  acd  triforiucs,  by  treataent  ot 
tne  rocfo  and  cf  the  rather  subcrdinate  fables,  aorirers  and 
rider  turrets.  'Uie  intericr  -,*dll  vary  nith  tne  ccnstructicr  ot 
the  ceiliîip  p"c  thf  sucrcrts,  elsc  sitn  tce  o.istrituticn  cf  t 


the  li^bt   enc 


e  treatiïFnt  et  the  «incGivs. 


under  ail  circunsiar^ces  tne  âcst  dlcrifiec  ?^:*  ircrDirsctal 
etfect  ccnceivable  in  the  case  is  te  ce  striven  fer,  in  bcrn 
intericr  çno  er^tericr  cf  the  bcilain^.  'iherefcre  ei^tcrnal  cl- 
32terin^  cf  vi^alls  is  enly  advisable  in  case  cf  absûlcte  neces- 
sity.  If  strict  eccnciry  is  needed,  a  building  srran^-ed  en  the 
central  pian  will  recuire  less  enclcsiné  wall  fer  eoual  area 
than  a  crcss  shaped  plan,  Yst  in  the  iicst  favorable  case  cf  a 
circular  clac,  the  lens^th  cf  -.-îaH  wculd  te  cnly  abcut  1/10  lesc 
thaQ  that  fer  a  souare  plan  et  ecual  area.  '-:ence  the  ^ain  ficuld 
net  be  ^reat.  ?rcn  its  ccnsideretle  vcluire,  a  cburcn  alsays  rc- 


onires  a  certain  heif'M:  ccrrSiiiCDdin,^ 


i  t  G  area,  e  ?  p  e  c  i  a  1 1 v 


if  veulted,  anc  this  chiefly  oecends  en  the  span.  In  this  tîsv 
by  its  considérable  extecT,  the  churcn  always  predcttinates  cver 
other  buildings,  and  the  fTandeur  cf  tts   irasses  alrjays  derrancs 
a  certain  grandeur  in  the  architectural  fcrus,  wbicb  nust  te 
chûsen  acccrdint  to  eech  spécial  case,  le  ^o  intc  détails  cf 
church  architecture  telcnés  to  the  develcped  ttecry  cf  tuildin^, 
wnich  it  is  not  crcpcsed  to  treat  hère.  It  is  ncw  sufficient 
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to  note  3  few  essential  peints,  tbat  detenrine  the  spécifie  c 

ccaracter  of  cburcfaes  as  differïDg  froir  other  tuildic^s*  'Ibe 

Œost  essential  pcrticn  is  tbe  treatuent  of  church  tOî?ers  and 

roofs  en  wbich  a  spécial  value  is  laid.  Ibe  ricbeness  cf  tbe 

treatirent  should  accord  witb  the   inpcrtance  of  tbe  church,  and 

dépends  on  ouality  of  Eaterials,  variety  of  architectural  forrrsj 

as  Vieil  as  tbe  ornanents  and  ststoary,  Except  in  rare  cases,  a 

certain  linit  in  décoration  is  net  easily  ezceeded  at  tbis  tiire;î 

tne  era  cf  êreat  catbedrals  lies  tehind  us,  bence  one  ccust  str~ 

ive  to  produce  tbe  desired  effect  ty  the  poîier  and  originality 

of  the  architectural  irctives,  iraking  tbe  détails  cotle  and  dig- 

nified,  tut  renouncing  ail  elatoration  in  détails. 

4.  Ceaeteries. 
Lodern  ceneteries  are  eitber  psrks  or  arcbitecturally  treated 

turial  places  surrounded  fcy  pcrticcs  witb  scue  necessary  build- 
ings at  tbe  principal  entrance.  Since  tbey  are  Kost  prcperly 
at  sonie  distance  fron.  cities  and  on  élévations,  tbeir  landscape 
surrcundings  usually  aid  and  increase  tbe  solemn  ^rsvity  reoui- 
red.  'Ibe  burial  places  are  ccKicn  trenches,  separate  graves, 
tcttfes  and  fair.ily  tcirts.  îhe  great  burial  field  serves  for  tbe 
first  use,  wbile  tbe  tcirfcs  are  arranged  in  tbe  surrounding  por- 
ticos.  Cr  acccuct  of  tbe  great  extent  cf  ceiieteries  and  tne 
lc«  beigbt  of  tbe  enclcsin?^  buildings,  it  is  désirable  for  ss- 
tbetic  reascns  te  treal-  up  and  dignifj  tbe  Icné  pcrticcs  ty 
structures  like  cbapels  at  tneir  centres  and  angles.  It  is  ver3? 
suitscle  te  arrange  tbe  lerger  iconuirents  and  irauscleuirs  te  forii. 
streets  of  teir.fcs  after  tbe  classic  iretbod.  Porches  £t  tbe  ent- 
rances  of  tbe  pcrticcs,  a  neKcrial  hall,  a  cbapel  and  buildings 
cf  ail  lànds  nesr  the  principal  entrance  fer  diverse  purpcses 
anc  adacted  to  needs  varying  witb  local  conditions,  serve  te 
deccrete  thèse  ceireteries.  It  is  always  necessary  te  express 
tbe  gravity  and  scleinity  if  tbeir  purpcse  in  tfaeir  architect- 
ural arrsngeïïent  and  deccration,  and  sll  iiust  te  aveided  tel- 
cngini  te  sscular  arcbitecture.  Structures  ccnnected  witb  ceir- 
eteries are  as  fcllows:-  portais,  résidence  of  superintendent, 
bouses  for  bearses,  cbapel,  offices  for  officiais  and  pbysici- 
ans,  diçellings  fer  sirpleyees,  fereiten,  excavatcrs  and  gardeners, 
sbops  fer  sale  of  îlowers,  nortuary  witb  dissecting  rceii,  cre- 
iratcry,  wells,  water  closets,  éardens,  nurseries  snc  conserva- 
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coDservatories.  le  coirtine  ail  oecessary  buildings  in  pleasine 
Croups  is  the  crctlen  cf  tbe  arcditect. 

5.  Synagogues. 

'îbese  serve  fer  jewisb  worsËic;  bence  everything  is  te  te  s 
avoiêed  in  tdeir,,  tbat  recalls  the  Cbristian  cburch,  and  espec- 
ially  the   cross  plan.  Ail  essentiel  eleirents  cf  the  synagogue 
will  te  nanied;  vestitule,  rccm  for  nen,  sanctuary,  rooirs  fer 
rafcti  and  chorister,  woïïen's  ffccu,  stsirways,  wardrcbes,  hall 
fer  deputles  and  président,  «ater  closets  and  cellar.  The  spa- 
cious  vestibule  foras  the  principal  entcance  and  gives  access 
te  the  stairs  leading  te  galleries  for  the  woden,  and  at  the 
ssire  tice  forirs  the  chief  part  ef  the  façade;  this  vestibule 
iray  reirain  entirely  epen.  Froir  it  is  entered  the  roott  fer  the 
nen  with  seats  extending  freii  east  te  west.  Ihe  sanctuary  is 
a  kind  of  choir  requiring  spécial  arrangeirentr  for  receiving 
the  secred  writings  in  a  fireproof  vault.  and  requires  artis- 
tic  decoraticD.  Seoiis  fer  the  rabbi  and  chcrister  are  tcward 
.  the  east.  fiCTten   shculd  always  cccupy  gallcrlcs,  tl;r:i  recuire 
twc  platfcru  stairs  at  the  «est  and  the  east  in  case  cf  sitti- 
ngs  fer  irere  thsn  éOO  ?icn:en.  For  tûe  given  needs  and  the  req- 
uireirents  of  divine  Rcrship,  the  centrally  arrangée  plan  is  n 
ncst  suitable,  cr  the  ordinary  basilicsn;  the  first  tfin&  r.rç- 
feratle  by  its  cverhead  liêhtinè,  thst  can  be  cbtained  by  a  ccie. 
Cppler  rcjects  the  î.'ccrisb  style  fer  the  architectural  trest- 
ireat  of  the  synas^cjsue  and  recccirends  the  prevailiné  style  et 
tûe  Iccality.  'Icvîers  are  only  te  be  used  for  stairweys.  Beçre- 
sentations  cf  the  huien  fiéure  are  éenerally  excluded  frci  tbe 
synagogue,  only  plant  and  geonetricel  forrrs  bein^  elleaed  witû 
an  inscribed  frie2e,  and  the  crewning  synbels  cf  the  tables  cf 
the  law  and  the  shield  cf  Cavid,  tce  nexagratt. 

Strict  regulaticns  fer  constructicn  cf  synaécéues  recuire  t 
theF  te  be  entirely  built  of  eut  stons  and  brick,  excepting  c 
east  iron  in  the  interier  and  etccs  ccIuiids  fer  suppcrtionê 
the  galleries.  Oppler  aise  reccirirends  ircnuîrental  ceilinés,  i.e., 
vaults  cf  2II  kinds  as  well  ss  wccden  ceilings  with  visible 
trusses,  and  Œonuirental  constructions  fer  tbe  roof  sitb  the 
use  ef  copper  as  a  coveriné  irateriàl. 

6.  jewisb  ceireteries. 

Ibese  should  be  enclesed  by  ncnuirental  ?«alls  and  be  dividec 
ty  rews  ot  trees  intc  sections  centaine  rc^s  cf  braves,  tne 
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intersections  cf  the  avenues  tein,^  decorated  ty  çountains.  Ihe 
inner  sides  cf  the  enclosing  walls  are  occupied  fcy  fairily  tcirts, 

The  entrance  to  tfee  ceiretery,  with  ail  side  dccrs  for  perscns 
OË  foot,  cçeni  into  a  court,  whcse  lonéer  side  is  occupied  fcy 
the  hall  for  religicus  services,  the  tuildings  en  the  cther  s 
sides  serving  for  the  guards  of  the  ceEetery  and  for  reliéicus 
purposes,  îhese  comprise  a  rooir  fer  prayers  extendin.É  frcii  Hési- 
te east,  as  well  as  a  reçu  for  washing  the  todies,  ïhe  rcoir  for 
prayers  Hiust  open  directly  en  the  court.  îhe  hall  irust  also  ex- 
tend  fron  west  te  east  and  recuires  wide  dcorways  in  the  niddle 
cf  its  longer  sides,  throuéh  whicb  the  coffin  is  carried,  and 
lar^e  Windows  extendiné  dcwn  as  low  as  possible,  since  the  rat- 
bis  conduct  the  service  frcir  the  cutside,  not  teing  alloîied 
to  enter  tne  hall.  Ail  thèse  tuildinés  irust  hâve  a  ironuitental 
and  dignified  appearence.  (Eaukunde  des  ârchitekten.  II.  p. 
27c.,  2S4,  ct'.;seo.). 

7.  Schocl  fcuildinés. 
a.  Primary  schools. 

3ïï3ll  schocl  hcuses  fer  priiary  and  villséc  schools  aust  te 
sclidly  and  siiiply  ccnstructed,  ircDunentslly  trested  whcn  this 
C3G  te  dcne.  It  is  al^ïays  proper  te  se  arranée  the  class  reçus 
te  adirit  the  li^ht  cnly  on  the  left  band  side.  ihe  «indoïss  sfc- 
ould  exlend  up  near  the  ceilin^  and  te  as  nuirercus  as  possitll, 
te  adiit  afcundsnt  liébt  to  tne  class  rocir.  îbis  detsrirines  the 
character  cf  the  tuildice,  that  irust  contain  iriany  Windows,  th- 
èse teing  grouped.  A  larée  hall  is  generally  placed  in  the  up- 
per  stcry  and  a  gyEnasiuiri  in  the  baseient,  if  not  in  a  sepera- 
te  structure.  Ihese  parts  should  te  externally  distinguished 
froir  the  ctbers.  Crawing  rcoïES  should  te  lon^ .  and  narrcw  with 
north  light.  Since  schocl  rooir.s  differ  iruch  in  forir  and  loca- 
tion, there  are  usually  prcjecticns  and  recessions  in   the  tuil- 
oing,  ïïhicb  tberety  cttains  sn  aninated  appear^nce. 
3.  Kigber  schccls. 

For  higber  schools,  éyïïnasia,  real  shhocls  and  hi^her  éirl's 
schools,  a  richer  external  appearance  is  désirable,  suited  te 
the  ireans  svailable,  dimensions  of  the  building  and  the  higher 
worlî  of  the  schocl.  Solid  construction  is  sise  hère  the  first 
reouireirent»  the  exterier  cf  the  schocl  should  te  as  substsnt- 
ial  as  the  instruction,  there  given.  Ihe  hall  reouires  lareer 
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in  pl8n,  and  it  sfaculd  te  artistically  trested  in  tfae  richest 

TT-anner. 

^*  High  schools,  (SecoDdary  or  Frofessicnal), 

Oniversities  and  polytecbnic  schools,  acadeiries  of  art  and 
siniilar  bigber  scbools  reaoire  tbe  relatively  bigbest  décorat- 
ion cf  tbe  exterior  acccrding  te  tbeir  inpcrtance  as  institut- 
ions of  leerning.  îbese  buildings  ccntain  collège  lecture  and 
class  rcotts,  tbe  great  bail,  roofs  for  officers  and  prcfessirs, 
ir-useuirs,  latcratics  and  studies.  In  récent  tiires  such  buildings 
bave  been  arranged  as  a  ccnnected  séries  of  buildings,  se  tbat 
tbe  principal  structure,  besides  tbe  great  bail  and  tbe  offices, 
only  contains  lecture  rooirs  onô   cventually  tbe  lEUseuns,  Ail  lab- 
cratories  and  spécial  depsrtŒents  are  placed  in  separate  tuilo- 
inés.  ïbe  bail  and  tbe  larger  lecture  rocnis  generally  cause  a 
nuîEter  ci  projections  in  tbe  façade,  since  tbe  building  usually 
reouires  long  corridors^  tbe  vestibules,  stair  balls  and  tbe 
great  bail  afford  opportunity  for  a  ricber  treatment  of  tbe 
central  portion;  tbe  loné  Œuseuirs,  drawing  roons,  etc.,  require 
s  éreat  deel  of  light  and  tharefcre  prcduce  rooirs  like  balls 
îïitb  narre»  piers  tetween  tbe  aindows,  nuirerous  large  Windows. 

1c  not  increase  tbe  area  cf  .éround  needed,  ncre  tban  necess- 
ary,  soie  portions  of  thèse  institutions  for  biéber  instructi- 
on recuire  itcre  stcries  tban  tbe  rest.  îbus  ricbly  î^rcuped  snc 
treated  designs  resuit  frcir  tbe  natural  requirenents,  It  dépe- 
nds on  tbe  spécial  circunstances,  î9betber  and  bcw  tbese  build- 
ings sbould  be  ércuped  around  a  court  or  be  arranded  in  connec- 
ticn  witb  a  systeir  of  f^ardens,  Grsvity  and  dignity  of  cbaracter 
are  always  suitable  for  tbeir  external  apcearance,  and  we  sbo- 
uld tcerefcre  avcid  treatinê  tceit  witb  tbe  cbeerful  and  luxur- 
iant Œagnificence  suitec  te  palaces  and  opéra  nouses, 

A  large  nuirter  of  kinds  of  buildings  are  arrangée  in  tbe  fcl- 
iowing  classification,  less  on  account  cf  tbeir  spécial  purpc- 
ses,  tban  fer  tbeir  slirilar  reouiren-ents.  îbese  classes  are  as 
follows, 

a.  Euildings  that  cbiefly  consist  of  a  principal  hall  witb 
wbicb  are  connected  sutordinate  rooirs  of  ail  kinda,  cottprisiDt 
législative  buildings,  concert  balls,  excbant'es,  buildinés  for 
testivals,  tbeatres,  balls  for  dancing. 
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3.  Buildings  cciefly  conposed  cf  offices  erranged  around  co- 
urts and  that  iray  te  conoected  nith  a   large  principal  nall,  1 
'Ibis  coiEprises  tcwc  rialla,  ministries,  post  offices,  telegrapti 
offices,  criîEinal  courts  witb  tfie  bail  for  jury  trials,  tanks, 
casinos  and  cuildings  for  societies. 

Y.  Fuildings  chiefly  consist  of  several  balls  of  niediuE  size 
with  siraller  rooms,  ccirprisiné  iruseuius,  litraries,  record  offi- 
ces, tuildings  for  art  exbititions. 

ô.  Buildings  contain  no  true  bail  tut  roons  of  différent  si- 
zes,  tbat  adjcin  corridors  and  are  ccnnected  with  a  cbapel;  t 
benelcvent  institutions,  iicspitals,  insane  asyluns,  deaf  and 
tlind  asyluŒS,  tbeclogical  seiiinaries,  prisons. 

s.  l'ilitary  buildings,  tarracks,  beacquarters,  arsenals,  ëu- 
ard  bouses. 

!^.  Halls  connected  Tïith  rooms  and  smaller  halls  or  v?ithout 
them,  ooEQprising  largs  railway  stations,  market  halls,  produce 
exchangas,  conservatories,  buildings  for  industrial  exhibitions. 

T.  K'anufactcries,  iricts,  bronze  fcundries,  atattcirs, 

K.  Eatbs,  otservatories,  aquariuirs,  etc.,  cannct  ce  placed 
in  any  class. 

ïbe  buildings  et  sny  class  b'?ve  nary  tbinés  in  ccn^ccn,  Ibc 
princip?!  nall  always  extenôs  ir?  beigbt  tnroupn  irore  tben  cne 
stcry,  is  surrcunded  cy  gallerles  aaà   toxes,  adjoinin^  it  teicé 
tuildings  of  cne  or  twc  si?  '  Â- ■  ccntaining  siraller  balls,  ccr- 
riccrs  and  offices.  'Ihese  t«c  stcry  tuildings  iray  te  fercuped 
around  ccrts.  'Ibe  bail  tben  preccirinates  over  tbe  rest  cf  tbe 
building,  «bcse  ceiling  reouires  a  biéber  rccf  witb  Icwer  niuèz, 
tue  Icwer  sicries  bciné  closed  cr  i^itb  arcades  witb  vestibules 
end  stairwcys  at  tbeir  centres,  as  -.^ell  as  siraller  hslls  in  tr^e 
ucper  story.  îbe  angles  Tsy  te  treatec  as  pavilicns,  tbe  ccurts 
teine  surrcunded  ty  pcrticcs.  ?or  tbis  ^rcup  a  spécial  tyçe  is 
slî^ays  develcped  in  acccraance  «ilc  tbe  spécial  prcerame  fer 
tbe  building. 

3.  Hcuses  of  parlianent. 

Hcuses  of  parlianent  wbere  tbe  siate  and  tbe  pecple  are  rep- 
resented  ty  tbe  irinistry  and  ice  aeputies,  recuire  s  dignifiec 
Eagnificence  in  accordance  Kitb  tbe  éreatness  tf   tbe  reslir  by 
wnicb  tdey  are  erected.  But  tbeir  cbaracter  sbculd  differ  as 
irucn  as  possible  froir  tbat  ci  tbe  palace  et  tbe  ruler.  Cnen 


235 
porticos,  external  stairs  and  towers,  wiiere  tells  are  runè   at 
openiDg  and  clcsing  of  sessions,  convenient  access  and  corrid- 
ors are  particularly  adspted  te  thèse  structures,  lue  side  wi- 
ngs  containing  the  offices  reouire  a  siicpler  treatirent. 

9,  CcDcert  halls, 

'Ihess  laways  containj?  a  large  concert  hall  with  galleries  and 
tozes,  which  dcirinates  tne  wûcle  and  requires  a  kind  of  basili- 
can  clan;  vestibules,  stairways,  clothes  rcoiis,  pronenade  halls, 
restaurants  for  the  public,  halls  for  rehearsals  witb  wardrcbes 
and  stairs  for  Œusicians,  adjcin  the  principal  hall.  Ibis  usoal- 
ly  produces  an  otlcng  building  over  which  the  hall  must  predoa- 
inate.  If  thèse  concert  halls  are  connected  sith  ccnservatorics, 
tûey  tben  reouire  wings  with  roons  for  instruction  and  sdEinis- 
tration,  litrsries,  siraller  Œusic  halls,  roons  ior  servants, 
ail  thèse  being  srrsnged  about  one  or  twc  courts,  Ibe  charact- 
er  of  tûc  concert  hall  shculd  correspond  te  its  purpose,  which 
is  enjoyirent  of  idéal  pleasures,  and  it  sbould  tberefore  be  d 
digoitisd,  but  graceful  and  cheerful.  Ail  synbolisnis  referrin;? 
te  Eusic  are  tberefore  peculiarly  suited  to  tûis  purpose, 

10.  Halls  fer  àancing. 

ihest  ccnsisi:  cf  s  hall  for  dancing  «ith  galleries  and  siral- 
ler bslls,  clcthfs  rocirs,  prcuenade  rcois,  restaurants  and  play 
rocirs;  gardens  and  ccnservatcries  are  éenerally  added.  Ihese 
buildings  exclusively  serve  as  pleasure  resorts  and  shculd  heve 
s  cheerful  cfcaracter,  îbey  reouire  little  of  the  ironuirental, 
tut  niay  te  constructed  cf  tuildiné  naterials  cf  less  durability, 
eaplcyinî?  any  noode  cf  deccrstion  suited  te  the  needs  of  the  t 
tiire,  and  fer  playiné  a  part  in  decorsticns  for  festivals, 

Kalls  fer  festivals  as  usually  erected  in  ïïany  ircdern  cities 
nesriy  ccincids  in  reouireïï,ents  with  halls  fer  dancins?;  in  ccth 
iiust  be  prcvided  a  neans  cf  rscicly  eEttyin^  tbe  Isr^e  bail  in 
case  cf  fire,  Hence  external  galleries  ar.d  nurercus  esits  are 
désirable.  Rails  for  festivals  serve  for  the  irost  diverse  cur- 
pcses  of  enjcyir.ent  and  anuseirent,  are  cften  èonnected  with  ex- 
tensive  pleasure  gardens,  but  differ  froir  halls  for  dancing, 
because  a  iruch  laréer  nunber  cf  peeple  irust  te  provided  fer. 
'Ibe  hall  is  also  used  fer  exhibitions  and  trust  dcuinate  the 
entire  irass  of  tne  tuildinf?  and  be  fully  lighted,  thus  reouir- 
ing  skylights  or  Windows  in  the  upçer  ccrticn  of  the  side  nalls, 
and  shculd  also  be  firetroof  it  possible.  ïïhile  tee  nall  for 
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dancing  does  net  rcquirc  ligfitin.g  fcy  Windows,  as  it  is  general- 
Iv  used  cnly  vsitd  artificial  light.  In  thess  buildings  for  fes- 
tivals, £3  in  those  of  class  x,  it  is  advisable  fer  twc  ressens 
te  arrange  stairs  in  stair  towers,  because  a  clear  idea  of  tbe 
arrangement  of  tne  stairs  is  easily  reïïeiDbered,  and  for  tbe  es- 
tuctic  reason  tbat  tbe  principal  iiass  ef  the  bail  is  ccntrasted 
with  Eore  slenâer  nasses  cf  eonal  heigbt. 

11.  'Ibeatres. 

ïnese  are  doirinated  by  tbe  audience  rooE  and  tbe  stage.  îhe 
audience  rooir  is  generally  senicircular,  and  its  natural  forir 
sbould  be  expressed  «hen  possible.  Vestibules,  antercons,  foy- 
ers and  principal  stairweys  forir  a  ccass,  wnicb  properly  proje- 
cts  before  the  audience  rooii  witb  its  galleries  and  boxes.  Ail 
subordinate  rooirs  are  best  placed  in  the  side  win^s,  tbat  in 
excepticnal  cases  include  courts,  as  in  tbe  opéra  bcuse  in  Vi- 
enna.  Ibe  character  cf  tbe  théâtre  is  tbat  of  dignity  and  grâce, 
tbat  of.  opéra  bouses  and  coiredy  théâtres  is  cne  of  érace  and 
cbeerfulness..  Co  acconnt  of  the  sEall  durebility  resultin^  f rcn 
danger  of  fire  and  the  perforirences,  attention  sbould  first  be 
paid  te  securiné  the  greatest  safety  possible,  l-ccunentsl  apc- 
earance  is  second  as  far  as  it  ccrrespcnds  te  the  dic^nity  cf 
the  building.  Iherefore  stone  and  iren  ccnstructien  plây  the 
chief  parts,  and  wecd  sbould  be  used  as  little  as  possible,  en 
ly  where  indispensable  as  in  the  stage  ccnstructien.  i^-ll  irate- 
rials  CI  siiall  durebility  but  incoEbustible  like  sheet  2inc, 
stuccc  and  gypsuŒ,  Œay  be  used  in  the  interior  of  tbe  théâtre 

with  perfect  preperiety. 

As  statcd  in  the  preceding  section  for  dancing  halls,  the  ar- 

rangeirent  cf  stairs  in  towers  is  prcper  for  beth  cractical 
and  estbctic  reascns. 

Everything  syir.belical  relatin^  te  drairitic  art  is  evidently 
suitatle  as  deccratien.  Gardens  before  the  treatre,  foyers  snd 
cpen  porticos  for  the  public,  «hile  awaiting  tbe  perfornsnces, 
are  aise  apprepriate. 

12.  Eank  and  office  buildings. 

Excbange  buildinés  ali^ays  recuire  a  éreat  bail,  which  doirine- 
tes  tëe  buildiné.  as  well  as  a  nuttber  cf  différent  business  of- 
fices, with  vestibule,  stairnays  and  cther  scccsscries.  Fer  t 
tbeir  characterization  as  distinct  frcff.  cther  buildinés,  ail 
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eirbleofiS  ai}d  syntols  are  suitafcle,  tbat  relate  to  business;  in 
order  not  te  iirpair  tûeir  cbaracteristics  a  certain  neasure 
of  décoration  shculd  net  te  exceeded,  and  alss  solid  constmc- 
ticn  shculd  te  iiore  ccnsidered,  and  décoration  ty  tbe  use  of 
valuafcle  materials  prccaratle  in  trade,  tban  a  rich  and  n^ag- 
nit'icent  architectural  style,  tetter  adaptée  te  other  tuildinés. 
Eanks  anû  excbange  buildings  are  suited  by  an  ostentatious  cha- 
racter,  irost  proçerly  cttained  ty  expensive  laterials. 

ïbe  fercup  cf  kinds  of  buildings  arrenéed  under  jS  is  cbaract- 
rized  by  being  ccupcsed  cf  a  large  nucter  cf  siiririlar  rocïïs  fer 
liie  purposes  and  with  a  unifom  cbaracter,  only  Œodified  by 
proffinence  cf  vestibules,  stairî^ays  and  separate  balls,  rsost- 
ly  placsd  lï)   tbe  upper  atory,  therefore  bigher  than  tbe  wings. 
Ibey  are  nocre:  nesiîy.  siirîlsr  '  to  sbbcèl.  bàildipêç,  but  only  in 
exceptional  cases  do  tbey  require  as  Eany  and  as  wide  windcws. 
excepting  in  tbe  balls.  Bence  Icné  rc?îs  of  7?indoîïs  usually  cc- 
cur  and  tbe  buildings  bave  several  stories,  soietiEes  twc  or 
tnree  stories  tesides  tbs  taseirent  and  ireozanine.  A  plainer 
cûaracter  is   suitable  for  offices,  d??ellin?^s  and  rooirs  for  ct- 
bsr  purccscs,  2  ricner  treatuent  ter  tije  balls, 
:"'■'.  ■^'t'-  r:3lls. 

ïbese  ccntair  the  offices  cf  tbç  city  gcvernuent ,  and  thus 
irany  offices.  Essides  tbsy  ccncrise  a  larée  nall  fer  assentlies 
çlaced  over  tbe  extensive  vestibule,  and  sise  lar&'e  and  srsci- 
cus  stairways.  In  irany  cases  a  tower  is  added,  as  already  ?t?- 
te,  te  ccntain  a  clock  tbat  strikes  and  aise  a  tell  fer  incica- 
ting  tbe  beur,  ;^ith  a  rooE  for  tbe  fire  watcbiran. 

The  bail  and  tower  reguire  relstively  ricber  deccration,  tbus 
givicg  tbe  tcwn  bail  its  peculiar  stairp.  îbe  offices  need  wide 
corridors,  usually  arrangea  arcund  courts,  A  ccrticc  is  elacea 
cver  tbe  vestibule  îçitb  a  bslccny  cr  orer  lcs?gia  cpenicé  eut 
of  tbe  bail,  to  serve  for  anncuncenents  or  fer  représentations 
during  festivals.  Inese  are  tben  prcper  for  tbe  two  Icwer  sto- 
ries of  tbe  tower. 

14.  linistries,  post  offices,  telegrapb  offices,  courts. 

Sucb  buildings  are  alnost  entirely  conposed  of  offices  arran- 
gea atout  courts  and  nith  corridors.  Ibey  usually  recuire  sev- 
eral entrances  and  vestibules  and  soïïetiires  several  ceurts. 
Generally  3  ricner  irode  of  treatuent  sbould  te  rejected,  and 
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cne  sboald  te  satisfied  with  a  Eassive  and  solid  style  cf  arch- 
itecture, îîbicb  sbculd  te  distinguisbed  ty  the  arirs  cf  tbe  sta- 
t£,  anci  acy  ricber  deccraticns  sbculd  te  concentrated  on  the 
portais, 

15.  Casinos,  bouses  for  clups  and  societies. 
Sucb  tuildings  generally  contain  a  hall  for  câncerts  and  talls, 

in  the  upper  stcry,  as  «ell  as  a  nuirter  of  very  différent  rooirs, 
used  for  récréation  and  placed  in  tbe  différent  stories.  Ibe 
external  treatient  corresponds  te  tbe  aeans  cf  the  society  ty 
wbicb  it  is  erected,  and  thercfcre  varies  ^reatly.  With  the  use 
of  atundant  leans,  ne  sbould  try  to  cbaracterize  tbe  hall  on 
tbe  extericr.,  aise  wben  thèse  tuildings  ace  connectée  with  ^ar- 
dens,  to  irake  tbeE  effective  ty  terraces,  verandabs,  etc. 

Hotels  are  allied  to  tbis  class  and  are  evidently  arrangea 
and  treated  in  accordance  witb  tbeir  location,  sizt  and  rank, 
lue   dininé  rcoir  tecones  the  principal  hall, 

Euildinés  placed  in  class  y  *^3ve  lany  tbinés  in  conEon,  tec- 
ause  tbey  usually  bave  ne  principal  rocrcs  except  vestibules, 
tnat  recuire  to  te  distinguisbed  above  others.  îhey  generally 
need  nuirerous  aud  large  Windows,  ne  Windows  in  halls  bavinë 
skylis^hts,  cay  bave  corridor-li|e  loggias,  lay  te  decorated  ty 
porticos,and  recuire  a  notle  external  treatirent  according  te 

cbeir  dignity, 

16,  l'ussuis,  iitracies,  record  offices,  art  exhititions. 

Littls  2ay  te  said  in  gênerai  cf  plans  of  thèse  tuildicgs, 

as  tbis  dépends  on  tbe  lagnitude  cf  tbe  collections  placed  in 

tbeir;  also  en  r^betber  thèse  tuildinps  iray  cr  Œay  net  te  group- 

ed  arcund  courts,  cr  Tibether  tbey  bave  one  cr  irore  stcries,  A 

cbied  requisite  is  safety  froir  fire.  and  en  tbis  éround  alcne, 

sitb  référence  te  tbeir  nctle  purpose,  tbey  are  nonuiiental 

tuildings  of  tbe  first  rank,  and  solid  ccnstruction  is  not  en- 

ly  suitatle  for  tbeni,  tut  aise  deccratien  ty  sculptures  and 

paintings.  Secord  offices  nust  te  cntirely  fireprocf,  tut  de 

net  need  artistic  treatïïent  of  extericrs  as  irucb  as  tbe  other 

tuildicgs  of  tbis  greup. 

'Ibe  cbarecter  of  irnseuirs  will  vary  accordinê  te  the  ctjects 

collected  and  exbitited  in  thcir,  Cellecticns  of  paintinës  and 

statusry  are  oi^nest  and  recuire  tbe  nctlest  treatirent,  Litra- 

ries  are  suited  ty  a  dignified  apcearance  with  décorations  ty 
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statues  and  basts  of  fbe  priECipal  autbors  and  sculptures  rel- 
ating  to  tne  departirents  represented  tiierein.  Art  iruseuics  shc- 
ulc  te  deccrated  by  portraits  of  artlsts  ana  fcy  syir,tclical 
représentations  of  tbe  arts;  collectiocs  in  catural  bistcry 
ty  portraits  of  rten  effinect  in  tbat  science  and  représentati- 
ons CI  distant  parts  of  tbe  world;  etbncérapbic  collections  ty 
représentations  of  foreién  races  of  iren,  etc. 

17.  Hcspitals,  dsaf  and  cuitt  asyluŒS,  tbeological  senina- 
ries,  prisons. 

îhese  tuildiinés  grouped  under  ô  bave  tbis  in  ccincn,  that 
tbey  éenerally  coasist  of  iiany  rooirs  of  tne  saire  cnaracter, 
arrangea  srcand  cpen  courts  witb  corridors  or  porticos.  îbey 
are  usually  connected  witb  s  cbapel,  wbicb  affords  opporfcunity 
for  spécial  treatirent,  while  the  otber  parts  cf  tbe  tuildiné 
reiain  plain.  Frisons  sckuire  tbe  cbaracter  cf  éloon  ty  tbeir 
SîEall  grated  Windows,  beigbtened  ty  tbe  beavy  docrs  and  ty 
arcbitectural  eleirents  of  ail  kmos  pertainin^  to  fortificati- 
ons, nospitals  and  asyluis  sbculd  bave  s  ircre  invitiné  appear- 
ance  in  tbe  parts  seen  ty  convalescents,  even  if  sinr,ple,  te 
nake  tbeo:  more  cbeerful.  Crnaircntal  grounds,  sunny  corticcs, 
ceaatiful  views  and  wbatever  elsc  tbst  can  rejoice  tbe  beart, 
will  te  tenefilial  and  suitatle  in  tcis  respect. 

15.  î/'ilitary  tuildinels,  carracks,  needouarters,  arsensls, 

Guard  rooas. 

îbe  buildings  cf  ércur  £  are  tuildinés  cf  beavy  aprear.^nce 

corresponaine  te  tbeir  purpcses,  te  wbicb  xbe  solidity  of  Tbe- 
ir rusticated  irascnry  snd  tba  luscen  orcer  are  peculisrly  huî- 
ted,  anc  reocire  te  te  cbaracterized  ty  ail  haviné  référence 
to  ?i5r;  siiçle  fcrirs  as  told  as  pcssitle,  irassive  ccnstructicn, 
ceccration  ty  tacestries,  equestrian  statues,  tattleirents  ?nc 
irany  otber  expédients,  peculiarlv  adactea  to   tnen. 

Earracks  proôuce  a  certain  uritcririty  ty  tbeir  estent,  tbat 
perfectly  ccrrespcnds  te  nilitary  affairs,  witb  a  coctrast  ty 

angle  towers,  nassively  treated  porxals  and  tbe  façade. 
Beadouarter  tuildings  ccntain  cffices  and  tbe  dwellings  et 

servants,  tberefcre  cpprcxiâstinÊ  tbe  structures  classée  uncer 
3.,  tut  recuire  tbe  cbaracter  cf  tuildinés  intended  fer  isar  cur- 
poses.  Arsenels  are  principally  iragazines  for  arcrs,  aise  iii  n 
Eany  cases  contain  luseuirs  of  ams,  and  tbey  are  sonetiiies 
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connected  î.itfa  Œanuf actories  of  ams,  cannon  foundries,  exper- 
iirent  stations»  thèse  beiné  related  to  group  n.  In  external  de- 
sign a  large  nuEter  of  différent  buildings  are  arranged  abcut 
an  axis,  wfaose  centre  is  cccupied  by  tbe  noseuir  of  arics,  Eatt- 
lencented  towers  will  serve  as  appropriate  décorations  for  sucb 
arsenal  buildings, 

19*  Bailway  stations,  larket  halls,  ccnservatories,  buil- 
dings fer  industriel  exhibitions. 

Railway  stations  of  higher  rank  always  reouire  large  ccvered 
halls  ffith  wbich  ail  other  reçus  are  connected,  or  arcund  whicb 
thèse  are  arrangea.  îhe  waiting  roons  are  connected  with  large 
vestibules  or  porticos.  Iherefcre  the  station  is  usually  a  cen- 
tral building  witb  pcrticcs  and  side  wings,  ccntaining  office?? 
8Dd  the  dwellings  of  servants.  'Ihe  front  hall  is  carallel  to 
the  façade  of  a  through  station  and  perpendicul.ro  to  those  of 
terminal  stations.  Iron  corresponde  well  to^théir  nature  and 
tccoires  a  douinant  eleirent  of  desif^ns  fer  railway  stations. 
Ccnseouently  thèse  beccire  structures  of  ccnsicersble  ejjtent, 
and  tûcir  vestibules,  .vings,  «itn  perncps  a  clock  tCKer,  Pive 
tD£Œ  a  ccculiar  stsnp.  Ihey  are  alircst  sithcut  excepticn  ncs- 
sively  tuilt  tbrcu^hout. 

Larl^et  halls,  plant  hcuses  3nc!  buildings  fer  industriel  £}:- 
hibiticns  are  in  great  part  structures  of  iron  covered  with 
glass  ;^itc  scice  portions  in  nascnry.  Iheir  external  appearancç 
ty  the  ïcterials  eirployed  teccEes  very  distinct  and  charactcristic 
2C.  kanufactories,  Eints,  bronze  foundries.  abattoirs. 

Àll  buildinés  in  this  class  are  usually  irsssive,  being  cbiei- 
iy  intencec  for  utility.  Ihe  uses  of  factories  forbid  a  richer 
treatn-ent  ae  alrescy  stated.  fer  the  ircney  sbould  preferably 
be  expended  te  beneiit  tne  woriiien,  th?n  for  deccrating  the 
buildiné.  Yet  it  is  wcrth  tryiné  te  cbiain  the  irost  pleasiné 
appearance  with  a  iroderate  expenoitore. 

î.ints  are  royal  or  state  buildings  and  deserve  a  certain 
distinction,  even  if  irodest  treitient  is  seiccir  exceeded. 

Ucr  abattoirs,  tne  décoration  is  éenerally  lirrited  te  the 
entrance  gâtes  and  the  houses  cf  the  watchEen.  îhcir  purpese 
is  well  represented  syirtclically  by  heads  cf  aciffals. 

21.  Eaths,  observatcries,  aouariuirs,  zoological  éardens. 

Eath  houses  recuire  larée  vestibules  and  waiting  rccnis.  Ihev 
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soŒetiires  bave  conversation  rooirs,  flrinking  roons,  ccvered  pro- 
nsenades,  restaurants,  and  ail  tbe  appurtenances  reqnired  for 
lire  at  tbe  fcatbs.  Adjoinin^  tbeir  are  bazaars,  irosic  pavillons, 
alllkinds  cf  tuildings  for  temporary  occupancy,  parks.  places 
for  gaires,  etc. 

Otservatcries  are  éenerslly  structures  like  towers  witb  sev- 
eral  taseirent  roonis  and  baviné  doired  roofs  for  protection  of 
tbe  optical  instruirients.  îbey  Eay  te  decorated  ty  ail  synitols 
relating  to  tbe  beavens  and  astronoirdcal  research,  îjitb  stat- 
ues and  portraits  of  façons  astrcnotters,  etc. 

2cological  ^ardens  iiay  contain  différent  kinds  of  stractures. 
îbe  entrance  gateway  witb  tbe  pcrters'  lodge  are  to  de  decora- 
ted te  indicate  tbe  purpose  of  tbe  garden.  Eestaurant  for  tbe 
patlic  is  an  invitin^ly  treated  design  witb  pcrticos  for  sunner 
and  enclcsed  rooirs  for  winter,  tnerefore  furnisbed  witb  beat. 
stables  for  tbe  aniials  asually  bave  separate  rooms  for  suirirer 
and  winter,  tberefcre  teing  partly  beated.  'Ibey  sbould  bave  s 
spécial  fcms  suitec  to  tbe  native  bsunts  and  iroce  cf  life  cf 
tbe  aniirals,  and  tbey  affcrd  tbe  arcbitect  an  oppcrtunity  te 
desi.^D  cecaialr  anc  pleasing  ïïctives.  Scir.etiires  ars  cabinets 
of  collections  in  natural  bistcry  and  in  ethnoloéy  in  tbese 
éardens,  wbicb  are  to  be  treated  acccrdinély. 
1.  ^LknS   CF  CIIIES. 
a.  General. 

After  treating  buildings  in  détail  and  tben  in  éeneral,  as 
well  as  in  relation  to  tbeir  respective  kinds,  ne   still  bave 
a  séries  cf  topics  for  considération  relating  to  tbe  objects 
tbat  serve  te  teabtify  a  city,  and  whicb  arc  included  under 
tbe  title  of  Flans  cf  cities.  If  we  exairàne  tbe  plan  of  any 
city,  tbe  first  eleitsnts  noticed  are  tbe  streets,  souares  and 
êardens,  ty  tbe  intessection  and  parallelisir  of  tbeir  it  is  prc- 
duced.  'Ibe  blocks  cf  bouses,  wbose  fcrirs  dépend  en  tbe  anêle 
of  intersection  cf  streets.  îill  tbe  interspaces  tetween  tbese 

Flans  of  cities  bave  been  developed  in  bistcric  tiEes  in  ac- 
cord witb  local  needs;  tbey  bave  grofio  naturally,  and  bave  de- 
veloped accordiné  te  already  existing  or  newly  crested  aeans 
of  transpcrtaticn.  Cu  tbe  plan  cf  tbe  city  bas  been  forired  -cr 
a  fixed  systeii,  at  tbe  order  cf  a  ruler,  cr  for  tbe  settlecent 
of  a  cclony,  and  ail  future  additions  to  tbe  plan  nust  accord 
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iith  tfte  systeir,  ss   for  exsEple  in  Carlsrube»  l'encheig  or  Cbicegi 

ihe  irotives  that  deteririned  tbe  plans  of  cities  were  tije  fcl- 
lowing:-  a,  tbe  csstle  of  a  prince  or  a  catbedral  forired  tde 
centre  cl'  tbe  city;  t,   such  a  centre  is  wantin^  or  consists  cf 
the   intersection  cf  two  principal  streets,  éenerally  et  right 
angles;  c,  tbe  city  is  only  arran^ed  according  to  tbe  cnief  1 
lines  of  transpcrtaticn;  d,  tbe  plan  is  developed  according  to 
^iven  conditions  of  tbe  site,  ?ihjch  perbaps  crèvent  its  exten- 
sion in  one  direction. 

Brou  tbese  resuit  certain  types  of  plans,  wbicb  are  coicplica- 
ted  fcy  tbe  existence  of  several  cf  tbese  conditions,  Ibe  fort- 
ifications cf  cities  in  ancient  tinres,  in  tbe  Eiddle  a^es  and 
until  tbe  récent  period,  essentially  influenced  tbe  forir;  of  t 
plan,  îbe  principal  types  cf  plans  cf  cities  are  tberefcre  tbe 
ïclloïïingy-  a,  centrally  arranged  plans;  b,  cross  sbaped  tiens; 
c,  elcngated  plans  arranged  along  a  principal  street  connectinê 
two  neigbtoring  places;  d,  sack  plans,  iiostly  placed  in  a  val- 
ley  sarrcunded  ty  moniitains;  e,  senicircular  plans  on  rivers  cr 
next  a  nouDtain,  lake  or  otber  obstacle,  tbat  only  pemits  ex- 
tension in  tbree  directions,  Exairples  of  central  plans  are  fcu- 
nd  in  grect  cities  like  Vienna,  Eerlin,  Londcn,  Paris.  Yet  ev- 
in  tbese  cities  a  strictly  central  arrangeient  dces  not  exist, 
fron-  tne   opération  cf  distinct  ccr.ditions,  and  the  General  ei- 
pansioD  cf  tbese  cities  bas  ceen  Œcdified  ty  sutcrdinate  ccndi- 
ticns,  ïbus  Vienna  Kith  tbe  catbecrsl  ci  S,  Stepben  as  a   centre, 
was  cri^inally  3  seiricircular  centre  -flith  tbe  Lecpoldstedt  be- 
yonc  tbe  Eanuce  canal.  Cnly  after  tbe  différent  suturtsn  citi- 
es htd   fcrned  a  ring  was  e  tcnly  circnlar  nlan  produced.  Paris 
and  Eerlin  bad  ancient  cities  as  a  nucleus,  Iccated  en  islands 
around  «bich  tbe  cities  expsndec.  In  Eerlin  tbe  connection  wi- 
tb  Cbarlcttenterg  bas  tecoire  a   principal  line  ccntinued  at  ??r 
angle  witb  tbe  KSnig  street,  ïbe  centre  cf  Faris  is  occupied 
fcy  tbe  catbedral;  of  Eerlin  by  tbe  old  palace,  and  tbe  tOTîn  h 
bail  fom  twc  centres  on  two  islands  of  tbe  Spree. 

^11  Wendisb  cities  are  arranged  on  cross  plans.  'Ibis  wes  5l- 
so  a  favorite  witb  tbe  Ecnans,  Ibese  cities  naturally  bave  four 
city  gâtes,  Affoné  ttodern  cities,  l^annbeiir  is  one  of  this  kind. 

We  iind  ..-isuples  of  loné  plans  in  Angsturg  and  in  Freitaré 
in  Eaden,  Long  plans  are  developed  frcir.  fcriier  irarket  tcwns, 
wbose  ïîide  principal  streets  are  likewise  irarket  places,  for 
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sxanpls  et  ISI2  in  uçper  Eavaria  and  in  tbe  city  of  Steyr  ir 
uppcr  Auotj.'ir:,  Iccated  at  tbe  intersection  cf  two  ircuntain  val- 
Isys.  In  th£  last  place  ate  two  suturts  named  after  tbe  rivers. 
wnile  tbe  principal  city  cccupies  a  peninsula  between  tbe  riv- 
ers, yjbicb  intersect  at  an  acute  angle, 

A  cbaracteristic  exairple  cf  tbe  sack  plan  exists  in  StuttÉaru, 
developed  îd  bcrshce  tom  stcut  its  principal  streets  and  ben- 
ned  in  on  tbree  sides  ty  tbe  ircnÈtains  and  en  tbe  fcurtb  by  t 
tne  Êardens  cf  tbe  castle,  so  tbat  it  can  freely  extend  only 
along  tbe  valley  cf  tbe  Neckar  and  around  tbe  castle  .éardens, 

Seiricirèular  plans  are  prodaced  in  varicus  ways,  for  exancple 
kentz,  Cologne,  Fairpen,  ?/unicb.  Lin?  and  cthers.  'Ibe  gênerai 
type  cf  tbese  is  tbat  in  wbicb  A  is  tbe  cld  and  E  tbe  modem 
city,  F'i,^.  ^03,  ss  at  Ccloêne,  L^entz,  Kampen,  Prague,  and  irany 
ctber  cities  of  iiediuii  size,  îf  tbe  cities  tecoiie  too  large, 
tbe  cld  and  new  cities  forir.  a  wbole  as  at  Vienna,  Prague,  Cres- 
àen,   Florence,  Roue,  etc. 

Iwo  principal  lines  cf  transportatioD,  cr-e  tciné  parallsl  te 
tbe  river,  intersect  tctb  city  and  its  sucurcs.  If  3  tritutar^; 
enters  tbe  nain  river  at  riéht  angles  es  at  Cotlenz,  Fassau, 
Aistsrdari-,  two  suturts  E  and  E'  are  ususlly  forired  outside  tbe 
old  city,  or  tbe  plan  cf  tbe  city  is  ^rouped  in  zones  or  rin^ 
streets  like  tbat  cf  AnsterdaE,  wbicb  are  intersected  ty  stre- 
ets radiating  troŒ  a  central  point,  called  tbe  catbedral  place 
in  AEsterdair,  îc  tbe  last  group  cf  plans  telongs  tbe  fan-like 
one  ot   Garlsrube  due  te  princely  caprice.  Ihe  founder  of  tbe 
city  of  Carlsrube  intended  tbe  net  of  radial  streets  froir  tbe 
cbatesu  shccld  forir  a  cciïplete  circle  snd  surround  tbe  castle 
garden,  tut  bis  successcrs  tbcugbt  otberwise,  and  so  tbe  city 
bas  cnly  extended  on  tbe  west,  soutb  and  east,  tbe  garden,  fer- 
est  and  park  fcriring  its  nortbern  toundary.  In  like  nanner  tbe 
océan  or  an  inland  lake  fcrirs  a  natural  otstacle  te  tbe  devel- 
ûpirent  of  cities  Iccated  tberecn.  For  exauple  Kaples  is  arran- 
gea on  its  teautiful  éulf  in  seiricircular  forir  witb  radial  anc 
Connecting  streets. 

Ail  cities  tbat  cannct  te  placed  in  one  of  tbe  given  classes 
and  baving  irregular  plans  were  produced  tv  a  ccatination  cf 
tne  given  ccnciticcs:-  tbus  Genca  is  beEiec  in  on  cne  side  ty 
tbe  sea,  on  tbe  ctber  ty  a  circle  of  nountains;  it  therefcre 
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bas  a  principal  street  encirclin^  tbe  harbcr  and  irany  ascendïD^ 
ûilly  streets.  Roue  was  also  more  or  less  influenced  fcy  its  se- 
vec  hills;  cities  like  Feruéia,  Eergaïc  and  ctbers  bave  an  ele- 
vated  upper  city  and  a  low-lying  Icwer  city;  Siena,  2uricb,  S 
Stuttgart,  Eaden-fcaden,  etc.  extend  up  the  surrounding  bills. 
Spécial  ctstacles  aise  hinder  the  expansion  cf  a  city  in  vari- 
CU3  directions,  as  the  Eois  de  Eoulogne  in  Paris,  tbe  îbier- 
garten  in  Eerlin,  at  Freiterg  in  Eaden  and  siirilarly  situated 
cities,  tbe  Œcuntain  at  vibose  foct  they  originated, 

It  is  ocly  necessary  te  exanine  a  vcluŒe  of  Eaedeker's  guides 
te  i:ecogni2e  tbat  tbe  nucleus  of  most  old  Seman  cities  consi- 
sts  cl  a  purpcseless  confusion  cf  slleys  hardly  telcnging  to 
aay  type  of  plan  nentioned;  tbis  is  very  siirply  explained,  if 
we  receEfcer  tbat  the  inbatitants  necessarily  tuilt  tbe  fortif- 
ications as  coŒpactly  as  possible,  and  the  streets  or  alleys 
were  arrangée  te  satisfy  the  nost  pressing  needs,  L'ucb  laréer 
building  sites  were  pessessed  fcy  cburcbes  and  nonasteries,  wh- 
ich  deternined  tbe  pàan  of  coEirunicaticns.  ccnvenience  recuir- 
ed  rectangular  tlccks  cf  bouses  in  arranging  plans  of  tcwns  a 
and  usually  coverened  the  division  of  plans  cf  cities.  Cnly  af- 
tbe  eencval  cf  fortifications,  -r^ben  the  city  ccuîd  expa-d  bey- 
CDd  its  cld  bcundaries,  was  the  central  plan  develoçed  in  ircst 
cases,  ano  a  riné  street  took  the  place  of  the  fortificaticns, 
which  were  cbanéed  intc  agreeable  proirenades  in  iiany  Geriran 
cities,  even  fcriring  the  çrincipal  street  in  Vienne,  on  «hich 
are  lecated  irost  public  buildings  and  finest  private  hcuses, 

'Ihe  entire  estbetic  cbaracter  cf  tbe  city  essentially  dép- 
ends cf  its  fcrir  of  plan,  whetber  rectanéular  or  triengulsr 
blocks  were  adcpted,  Bectanéular  blccks  are  nost  convenient 
fer  buildings,  since  they  only  prcduce  bouses  with  rectangular 
plans;  still  ii  the  systen  is  ccnsistently  develoted,  tbe  city 
assuires  a  Œonctonous  and  dreary  cbaracter.  îrispgles  wits  roc 
acute  anéles  should  be  avâided.  since  acute-an^led  cerner  bou- 
ses seldoïï  irake  a  êood  plan  possible. 

Cities  prranéed  en  tbe  rectangular  systen  like  yannbsin  and 
îurin.  or  parts  cf  cities  arrangée  in  the  saire  ;îay  liks  the 
quarter  arcund  tbe  Gens  d'Arires  usrket  in  Eerlin  bave  the  dis- 
advantage.  tbat  rrucb  tin;e  is  lest,  if  cne  desires  te  tc  thon 
a  to  d  in  Fig.  4C^,  since  be  irust  travel  tbe  distance  se  4  cd, 
it  bein^  iîcaterial  «hetber  tbe  dettec  line  is  fcllci^eG  cr  any 


245 
otber  possitle  course  alon^é  tlie  streets  ifs  pursoed  to  reach 
tbe  teint  d.  In  case  of  a  fan-like  çlac  like  that  of  Carlsruhe, 
acute  and  ottuse  angles  of  différent  de^^rees  are  produced,  Ihe 
saire  will  resuit  frcir  tî3e  expansion  cf  cities  carried  eut  ty 
plans  if  rationally  executed.  Lex  A,  E,  C,  L,  E  in  Fig,  406  te 
five  neigtifcoring  places,  wbicb  it  is  desired  to  connect  with 
a  City  as  a  nucleus.  It  ï?ill  tioen"  be  best  to  arrange  five  prin- 
cipal lines  of  ccttïïaDicaticn  te  the  différent  places,  Connect- 
ing tbese  principal  streets  ty  ring  streets,  It  it  is  desired 
te  avoid  acute  angles,  the  vertices  iray  te  truncated  and  pub- 
lic squares  te  arrangea  at  the  intersections  of  radial  and  cr- 
oss streets,  so  tbat  this  again  recurs  te  tbe  tlock  systeir.  F 
Eauïïeister  in  bis  woriî  en  Extensions  cf  cities,  exbaustively 
Qiscusses  tbis  and  otber  questions,  wbicb  do  not  require  our 
considération,  except  as  they  influence  the  esthètic  appearance 
of  8   City, 

The  external  appearance  of  streets  and  sguares,  the  cbaracter 
which  should  te  given  then.  cy  the  architect,  Sepends  en  tcth 
the  entire  plan  and  en  the  cnaracter  of  that  quarter  cf  .the  1 
City  intersected  ty  the  streets.  Cn  tbe  wôcle,  cne  msy  distin- 
guish  three  principal  kinds  of  the  parts  cf  citiez:-  1,  busin- 
ess quarters,  2,  résidence  quarters;  3.  industrial  quarters. 
Eauneister  bas  vcry  cleerly  stated  en  p*  SC  of  Dis  wcrk  ths 
conditions  under  which  the  character  cf  the  streets  resuit  frcn 
thèse,  ?ïe  shall  tiiefly  ccnsider  their. 

•The  business  auarter  preferably  cccupies  tbe  nucleus  cf  the 
city  and  extends  tcward  the  parts,  wbere  tbe  seat  of  the  adirin- 
istrstien  and  the  city  govemnent,  as  well  as  the  Eost  iirport- 
ant  public  institutions  are  te  te  found,  îhence  results  the 
princiccHl  f^round  law,  that  contigucus  principal  streets  are 
test  adapted  for  shcps  and  tusiness  offices,  irore  qu-iet  side 
streets  teing  fer  résidence  snd  intellectual  ?icrk, 

Ihe  external  portions  of  the  city  vîill  always  te  test  suitsd 
to  the  tetter  résidences  if  the  céans  of  ccïïEunication  are  prc- 
perly  cared  fer,  since  the  chespfer  sites  and  tbe  pleasure  of  a 
rural  life  lead  te  this  end,  Ihe  western  side  will  preferably 
be  occupied  by  the  villa  quarter  on  acccunt  cf  the  prevailing 
western  i^inds,  affording  the  purest  air. 

b-anufacturing  and  whclsale  trade  is  preferably  located  with 
référence  to  naturel  and  artificial  transportation.  Hertcrs. 
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Is  anc  rivers  oeterniDe  the  centre  cf  tbe  location  cf  the 
esale  business,  tbe  sisiler  value  of  tbe  land  in  tbe  outer 
ions  cf  tne  city  as  well  as  tbe  need  cf  ïïore  space  and  the 
ness  cf  tbe  great  lines  ot  cciriruDication,  coirçel  tbe  loca- 

of  tbe  nancfactariné  quarter  on  the  cutskirts  of  the  city. 

irinor  industries,  nostly  connected  with  shoça,  as  well  as 
retail  trade  in  gênerai,  are  scattered  cver  tbe  entire  city. 

fc.  Streets. 
erefcrc  tbe  streets  tî   a  city  will  generally  follow  certain 
s  with  îîhicb  their  cbaracters  generally  aérée.  Ibey  are  p 
ciçal  streets,  cain  lines  cf  coiciEunication,  or  side  streets, 
ecting  tbe  fcrirer  cr  dividing  a  part  of  tbe  city  into  tlo- 
of  bouses,  and  finally  narrow  alleys,  ïbey  are  furtber  vil- 
treets,  palace  streets,  streets  cf  coairunicaticn,  and  tbe 
ets  for  tbe  pcor.  îbe  principal  streets  are  aise  nain  lines 
oirirunicaticn,  and  cuilding  sites  are  dearer  on  tbeir  tban 
be  side  streets;  hence  te  irake  the  test  use  of  the  ground, 

requires  the  buildings  te  te  -^  or  5  stories  in  beigbt. 
ground  iloor  is  chiefly  occupied  ty  tne  better  warehcuses. 
ccrcin^  te  Iccsl  ccnditicns,  thèse  crincicsl  streets  bave 
or  four  rews  of  trees.  Cn  acccnnt  cf  tfce  ncise  cf  carris^er 
in  tbe  street,  thèse  princical  streets  are  not  preferred 
he  best  scciety.  Ihc  hcuses  sre  chiefly  fer  rectal.  3ec  x 
r  cwners  try  to  attract  fiealtby  tenants  by  richly  decorstsc 
des.  Therefere  in  crder  te  nake  the  bs£t  use  cf  the  capital, 
s  prcper  te  arrange  a  icezzanine  stery,  above  tbis  being  p 
ed  the  best  stery  centaicing  cnly  a  single  résidence,  then 

abcve  are  twc  flats  in  eacb  stery.  Ihe  ewner  cf  tbe  heuse 
hinself  cccupy  either  ihe  ïï,e22aniDe  cr  cne  cf  tne  upper 
s.  In  tbis  aay  criéinates  the  type  cf  the  richly  deccratec 
tial  houses  for  rent,  like  thèse  en  the  biné  street  in  Vi- 
,  en  the  Linden,  Fots6aii.er  and  ctner  streets  in  terlic. 
prevailing  character  cf  tbe  better  class  of  hcuses  fer 
al  in  Eerlin  ccnsists  in  the  use  cf  bay  rtinccws  with  bslc- 
s,  certain  types  ef  «hich  are  icst  ccirircn.  în  the  sinplest 
pies  the  bay  î?indc;î  ceirnjences  abcve  tbe  greund  story  and 

as  3  balcony  belo»  tbe  upper  stery.  îhis  netive  is  T^re 
ly  developed  by  verandabs  Et  tbe  sides,  se  mat  tbe  tay 
ew  usually  extends  into  the  baseient  stery,  feririnf  a  siali 
rance  hall.  In  double  houses,  that  are  afvcrites  in  Herlii:, 
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each  house  bas  îts  tay  window,  and  totb  are  coDDecteo  in  tbe 
best  story  fcy  fcalconies,  or  even  Id  several  stories.  Eays  tbet 
cciciiieDce  in  toe  tasenent  stories  cas  evidently  only  te  arrang- 
ea wbere  tbe  bouse  is  taèk  froir  tbe  street  line, 

It  is  seldoŒ  that  palace  streets  are  tound  consisting  only 
oi  palaces  cf  princes  and  nobles,  also  cf  public  tuiliiings. 
A  part  of  tbe  Sing  street  in  Vienna  and  also  of  tbe  Linden  in 
Eerlin  icay  be  inentioned  bere.  Ibese  differ  froii  otber  streets 
in  tùat  tbe  tasenent  story  exclusively  contains  liviné  rooirs 
as  well  as  tbe  offices  of  tbe  Eana^er  cf  tbe  building.  îbe 
fieersngracbt  in  Ansterdam,  a  part  cf  Via  calti  and  Via  Nuova 
in  Genoa^iray  properly  te  called  palace  streets,  like  aany 
streets  in  Faris  and  otber  large  cities. 

Villa  streets  are  fcund  in  nost  plans  for  extension  of  cit- 
ies,  are  cbiefly  cbaracterized  ty  tbe  usual  cccopancy  of  tbe 
villas  by  a  single  faaily  only,  and  it  tnerefcre  contains  only 
a  tasenent  and  2  first  story,  also  it  is  detacbed  and  surrcund- 
ed  ty  a  garden.  îberefore  wbilc  tbe  crevicuely  iienticned  prin- 
cipal streets  are  tcrderec  ty  biébsr  tuildinf^s  for  rental,  tbe 
villa  strccts  are  ttcstly  lc«,  auiet  ano   inviting,  little  affec- 
ted  by  noise  in  tce  streets,  and  ircre  freouented  ty  perscns  n 
walking  for  récréation.  The  g^rd^ns  in  frcnt  cf  tne  villas  are 
cften  se  deep,  tbat  tbe  villas  can  only  te  seen  frcn  tbe  gard- 
en  gâtes,  and  tbe  entire  street  bas  tbe  appearance  of  a  street 
in  a  carK.  Garden  porticcs,  trellised  porches,  pleasing  garden 
fences  or  low  garden  walls  and  tbeir  entrances,  etc.,  éive  tbe 
villa  streets  a  peculiar  stanjp.  îbese  types  of  streets  are  sel- 
don  carried  eut  in  purity,  but  are  irixed  ircre  or  less,  tbus  in 
irany  cities,  tbers  is  s  sirall  garden  tefore  each  hcuse  in  a  s 
street,  even  if  tney  are  tuilt  in  tlocks;  and  in  cther  streets, 
palaces  snd  bouses  fer  rental  alternate  with  sbcps,  bolels  and 
public  tuildings,  as  in  tbe  western  portion  of  tbe  Linden  str- 
eet in  Eerlin,  in  tbe  western  part  cf  ir.eipziger  street  tberc, 
and  in  l'axinilian  street  in  ^.'unicb.  Ibe  easterp  part  cf.  Ludïïlg 
street  in  K'unicb  is  alir.cst  entirely  cccupied  ty  putlic  tuild- 
ings, etc.  Eut  wbere  circuïïstances  develcp  naturally,  a  typicsl 
character  of  tbe  streets  will  always  te  an  aiir  for  tbeir  inbat- 
itants.  îbe  wealtby  will  always  prêter  to  occupy  tbeir  cwn  bou- 
ses witb  cnly  tbeir  cwn  fairdlîes,  end  tbus  prefer  tbe  villa  to 
tbe  rented  dwelling,  whicb  will  te  left  te  persons  posse-ssioc 
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less  wealth,  sucû  as  irilitary  otficers,  cfficials  and  otfaer  p 
persons,  whcse  occupation  irakes  resoval  te  another  city  possi- 
tle,  î.<aDy  cities  iiave  auarters  creferred  fcy  persons  pursuin^ 
certain  occupaticns;  t'eus  iren  speak  cf  a  prcfessors'  quarter. 
a  quarted  fer  trivy  councillcrs.  an  artists'  quarter,  etc.  Id 
ctèer  cities  as  in  Paris,  Londcn,  Airsteràaïï;,  fianbur'-'.,  Can2ig, 
etc.,  it  is  indeed  a  very  coirircn  cr  an  exclusive  custoŒ  fer 
each  Ean  te  cccupy  bis  own  iioase,  wiîose  sirall  size  is  tbe  ree- 
son  fer  the  arrangenent  of  livin^  rocnis  in  seversl  stcries. 

Side  streets  and  alleys  will  te  ïïore  cr  less  occopied  ty 
citizens  of  iiodest  station,  se  that  architectural  décoration 
of  the  ûouses  will  te  oîiitted,  and  tbey  will  only  contain  bus- 
iness locations  of  lower  rank,  whicù  cniefly  satisfy  the  needs 
CI  the  daily  life  of  the  inhatitants.  Œhese  streets  descend  ty 
denrées  te  the  streets  inhatited  ty  the  pocr,  and  only  cccupied 
ty  tbe  lower  class.  In  récent  tinies  it  bas  been  ri^btly  atteirp- 
ted  te  tetter  thèse  dreary  quarters  ty  attractive  dwellings  f 
for  workffien.  Ihere  are  streets  fer  conirunication,  only  contain- 
ing  business  places  witb  few  dwellin^s  which  consequently  ass- 
uire  a  unifom.  character  with  a  noderate  architectural  treatuie- 
nt,  altbough  tbe  nuirber  cf  persons  passing  aloné  tdeii  iray  te 
very  great,  os  in  pcrticns  of  the  tculsvards  of  Paris.  Alliée 
to  thèse  are  tbe  canal  streets  like  tbcse  of  Englisb  and  Cutch 
cities,  and  of  fiairturé.  alircst  entirely  occupied  ty  warehouses. 
Dsually  a  navigatle  canal  lies  tetween  two  streets  or  close  to 
a  single  street,  as  in  cust  Cutch  cities,  less  frequentln  ext- 
ends  alcng  the  rear  of  the  houses,  which  facilitâtes  unloadiné 
goods  and  their  rénovai  into  the  warehouse.  In  Anstsrdaii  the 
character  of  thèse  canal  streets  is  elevated  ty  intericediate 
steps  frcE  an  atsolute  lack  of  décoration  te  palace  streets, 
the  fieerengracht  teing  aliiost  entirely  occupied  ty  tbe.  srist- 
ccracy  cf  wealtb. 

î^ost  gccds  will  te  transperted  ty  canals  whcn  tulk  and  che^- 
ness  are  ccnsidered  Eore  than  speed,  like  raw  iraterials  anfi 
tulky  iianufactores;  reloading  irust  te  avoided  as  Kuch  as  pcss- 
itle  Utrecht  is  irost  favcratly  situsted,  as  ncst  of  its  canal 
streets  bave  canals  at  sucth  a  Icw  level,  that  cellars  are 
arranged  under  tbe  paveirents  cf  the  streets,  throuéh  wbicb 
goods  are  carried  into  the  buildings  over  a  quay.  Ihe  ouays 
are  planted  with  trees,  wbose  fôiliage  ccairences  at  atout  tbe 
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Icvel  01  tne  pavenent.  'Ibe  streets  tben  faave  tbe  section  sbcwr. 
in  Fig.  4C7»  wbich  gives  a  very  peculiar  arrance  to  Utrecht. 

Venice  is  cften  inçrcplerly  compared  te  Attsterdani,  tut  tbe 
canals  do  not  fom  lines  oï   transportation  fer  goods,  tut  for 
persons,  since  tbe  principal  façades  cf  palaces  and  bouses  lie 
CD  tbe  canals,  their  rear  teing  toï^ard  tbe  streets.  Ibe  gêner- 
ai appearance  cf  tbe  Grand  canal  nses  to  tbat  of  a  palace  ca- 
nal in  nany  placesl  ail  alleyu  in  Venice  are  narroîi,  se  tbat 
DO  carriages  of  any  kind  are  used  tbere,  Venice  and  Amsterdaîr 
tberefore  fom  tbe  Œust  peculiar  contrasta  Ibe  principal  poi- 
nts to  ce  considered  froŒ  an  estnetic  point  in  enlarging  tbe 
plan  of  a  city,  Eauneister  conprises  in  tbese  laws;  symietry 
of  groups  of  buildings,  picturesoue  perspective  of  streets 
and  squares,  well  cbosen  peints  cf  view,  attractive  arrange- 
ment of  the  liasses  of  tuildings, 
e;  ScDsres: 

îbese  ^re  intendeo  te  affcrc  space  for  crowds  cf  ir.en  in 
tnose  parts  cf  tbe  city  ?îhere  travel  is  very  éreat  at  certain 
Dcurs.  îbey  bave  tbe  further  advantage  of  aiding  a  good  circt- 
laticn  cf  air,  and  are  tbe  nataral  ventilatcrs  of  cities.  Ibey 
aise  pleasactly  interrupt  tbe  Eonotcny  cf  tbe  coDCcCted  stree- 
ts, and  add  irucb  te  tbe  picturesqae  cbaracter  of  a  city.  In 
earlier  cities,  beirited  in  by  fcrtificaticns,  squares  were  fre- 
cuently  cfctained  after  tbe  reiroval  of  tbe  fortifications  ty 
tearing  dosn  cburcbes  and  nonasteries. 

Locslitits  in  cities  «hère  travel  is  exceptionally  great  st 
tinies  are:-  1,  intersections  cf  streets;  2,  at  particular  tuil- 
dings,  Since  tbe  square  is  net  a  luxury  tut  a  necessity  in  a 
city,  it  ïïust  te  adaptée  te  °r.   increase  cf  travel;  sçueres  tco 
lar^e  cause  beat  and  dust  and  may  eirtarras  travel, 

!•  Souares  near  cburcbes,  Cn  scccact  ef  filliné  snô  eir.rtyin^ 
a  churcb  at  tbe  teginning  and  ena  of  divine  service,  as  nell 
as  for  prccessions  in  case  oi  Catbclic  cburcbes,  catbedrals  a 
and  cburcbes  usually  need  saosres  of  considérable  extent.  'Ibe 
SQuare  is  usually  Iccated  st  tbe  western  end  of  tbe  churcb,  se 
tbat  tbe  principal  façade  fcrrrs  tbe  teririnal  axis  cf  tbe  square. 
In  otber  cases  tbe  square  aise  extends  alon^  tbe  scutb  side  ( 
(Fig.  405  a),  as  ax  Beeensturg  and  Strasturé  cstbedrals.  In  yet 
others  it  aise  extends  along  tbe  sides,  leavin^'  tut  an  alley 
tebind  tbe  cbeir  (Fig.  405  t),  as  at  Freiter^,  cr  tne  cburcn  is 
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entirely  isolated. 

Cider  fcrtified  cities  were  freguently  coiiipelled  te  surround 
tbe  cburcb  oc  tùree  sides  »itb  bouses  or  it  was  tuilt  up  od 
ail  sides,  mict]   iccluenced  tbe  plan  (Fig,  408»  c,d),  Cr  tbe 
proximity  of  an  existin^  catnedral  alloned  the   architect  te 
éive  an  isolated  cburcb  an  atnoriral  fcrtr.,  like  tbe  Liefcfrauen 
cburcbes  cf  îreves  and  i;eDt2<.  îbe  Iccaticn  of  a  cbarcb  on  a 
bill  generally  affccted  tbe  arrangeirect  cf  its  square,  Ihe 
Isrgest  and  finest  cburcb  souare  is  that  tefore  S,  Fêter  at 
Soire. 

2.  Castle  squares,  l'est  princely  castles  reouired  a  castle 
square  fer  ailitary  reviews,  Hence  tbe  castle  square  is  in  ïïxst 
cases  tbe  ricbest  and  Ecst  stately  in  its  décoration,  of  ail 

in  tbe  city,  and  irore  se  if  otber  royal  buildings,  tbeatres, 
Euseuis  and  lifcraries  are  located  around  it. 

3.  Squares  tefore  tcwn  halls  are  frequently  used  as  narkets 
on  certain  days.  Ioïïe  balls  rçpresent  tbe  pecple  and  tberefors 
usually  placed  near  squares  cf  large  size,  wbere  citizens  cculô 
asseirtle  on  spécial  occasions.  State  fcuildinés  for  officiais, 
tarracks,  bigber  educaticnal  institutions,  post  offices  and 
prisons  selcoŒ  recuire  squares,  tbcu.éh  generally  tuilt  near 
tbeir  te  dscerate  tbe  souares.  Euildinés  for  soîieties,  police 
stoticns,  tire  engice  bouses,  schccls,  laundries  acd  bstbs, 
afcattcirs,  irarket  halls,  industriel  halls,  ceireteries,  etc. 
generally  require  squares  or  sbculd  te  adjacent  te  their. 

Eauireister  ^ives  in  bis  «crk  a  séries  oi  tbe  nrest  icpcrtact 
types  01  plans  of  squares,  wbicb  ïïay  te  triefly  indicated. 

1.  Four  streets  uset  ïïith  acute  and  ottuse  angles  (Fig.  409. 
1,2,3).  Ibe  vettices  are  truncated  ottaininé  eiébt  obtuse  ang- 
led  buildings  are  octsinec  as  at  1.  In  :;c.  2  tbe  pairs  ef  cor- 
ner tuildines  are  sicilar  witb  tyjc  rcctanéular  cnes,  «bilt  in 
DO.  3,  edjustin^  tbe  irregularity  ci  intersection  of  t«c  stre- 
ets  witc  a  tbird  et  différent  angles,  ibère  are  tvîc  rectangular 
and  fcur  witb  différent  ar-f^les.  Ix  tbe  tlocks  cf  bouses  are  ar- 
ranéed  on  tbe  rectanéular  System,  several  différent  cases  nay 
occur.  2.  Iwc  opposite  tlocks  cf  bouses  are  sbortened  (4),  cr 
twc  streets  intersect  and  angles  are  truncated  (5),  cr  Isstly 
tbe  souare  lies  tetween  tbe  extensions  et  twc  streets  (c). 

CoŒtinatiens  cf  toth  arrangeirects  wben  streets  inteEsect  st 
right,  acute  and  cttuse  anéles,  give  tne  arran^euent  Ro.  7,  ss 
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well  as  8  te  12  (Fig*  4C9).  If  several  principal  lines  extend 
thrcugb  ît  as  in  the  last  five  exeirples,  the  square  is  pecnli- 
arly  adapted  for  décoration  by  neans  cf  buildings,  fcuntains, 
gardées,  etc.  An  enlargeirent  of  a  continuous  street  on  one  or 
toth  sides  is  adnissitle  at  those  points  where  travel  increas- 
es,  according  to  sketcfaes  13  and  14  (Fig.  409),   as  in  Leipzig- 
er  and  Fariser  streets  in  Ferlin. 

hîonuŒents,  fountains  and  gardens,  porticcs  with  seats,  are 
tbe  ttost  teautiful  décorations  for  squares,  witb  laiiip  posts  f 
for  ligùting  by  gas  and  electricity.  Gerdens  are  peculiarly 
adapted  for  tbe  décoration  of  squares;  lawna,  shrubbery  and 
trees  beigbten  tbe  picturesque  cbaracter  cf  tbe  squares  and 
afford  for  tbe  eye  a  bénéficiai  change  froE  tbe  turncil  of  tbe 
City.  Still,  tbese  designs  sbculd  net  injure  tbe  appearance  of 
tbe  buildings,  and  their  heigbt  and  extent  sbculd  bs  suitably 
liîiiiteà.  It  is  proper  to  conceal  urinais  by  sbrubbery. 

Fnclosed  gardens  or  tbe  so-called  parks  are  not  well  adapted 
fer  cpen  squares.  ïbey  are  scïïetiires  se  arrangée  as  te  forir  t 
tbe  central  peint  ef  a  ..-rcap  cf  luV  ù-'vf2,   whicb  adjcin  the  , 
Street  on  tut  cne  side,  but  atut  en  tbe  fcur  inner  sides  cf  t 
tne  part  (Fig.  41C).  Ibis  produces  inviting  and  quiet  résiden- 
ces tbat  iray  te  very  near  tbe  principal  streets,  tbeugb  reirc- 
ved  froir  tbeir  noise. 

l'onuŒents,  fountains,  ponds,  seats,  kiosks  and  teds  of  flow- 
ers  serve  to  ornanent  sucb  squares.  lo  tbeii  nbicb  are  soaetiires 
called  gardens,  by  wbicb  travel  sbculd  never  be  obstructed,  al- 
so  telong  larger  squares  coverec  ty  gardens  or  plantations  of 
trees,  like  tbe  Hofgarten  in  l/unich,  tbe  Scbloss  Flatz  in  Carls- 
rube,  Lustgarten  in  Ferlin,  Cbaitps  Hlysees  in  Faris,  etc.  Siral- 
ler  and  ircre  nufrercus  squares  are  préférable  te  a  few  large 
ones  in  any  city. 
d.  Gardens. 

L'any  cities  hsve   large  parks  snd  palace  gardens  in  their  sut- 
urts,  like  the  Frater  in  Vienna,  ïbiergarten  in  Ferlin,  Fois 
de  Foulogne  in  Faris,  Fnglisb  Garden  in  1/unich,  Scbloss  Garden 
at  Stuttgrrt,  Carlsrube,  Earïïstadt,  etc. 

When  sucb  gardens  or  parks  exist  naturally  or  even  artifici- 
ally,  tbey  sbould  te  cared  for  and  beautified  as  irucb  as  poss- 
ible, îhey  are  tbe  principal  places  of  récréation  for  the  city. 


BonJetiŒes  containing  pretty  todies  cf  water,  conds  aod  streeirs, 
and  they  are  Œuch  visited  on  certain  days  in  sunrner  on  account 
cf  iiilitary  irusic,  and  tbeir  fccrders  are  favorite  places  for 
restaurants  and  places  cf  aŒuseirent,  Many  cities  œust  be  satis- 
fied  with  çrcuenades,  arrangea  en  the  site  of  tbe  ancient  for- 
tifications, for  tiie  lack  of  sucb  gardens;  tbis  is  the  case  in 
Œost  cities  in  Rolland,  of  wbich  only  AitsterdaE,  Haarlen  and 
Hague  bave  tbeir  nctle  parks,  Ancient  ceneteries  no  longer  used 
fer  burials  are  scuetines  transfcraed  into  parks.  Places  for 
gaires  bbould  te  arranged  in  cities  as  well  as  totanical  and  2 
20ological  gardens,  taths,  places  cf  airaseirent  witb  pain  gard- 
ens  on  tbe  irodel  of  the  pali  gsrden  at  Frankfort,  Flora  at  Co- 
logne, and  tbat  cf  Cbarlottenturg,  Cne  sdculd  further  never  n 
neglect  to  arrange  seats  in  gardens  and  squares,  as  uell  as  p 
pcrticos,  where  oppcrtuntty  offers,  tbat  persons  iray  shelter 
in  case  of  rain  and  nay  pronenade.  Cnly  ironuttents  should  not 
bave  seats  near  tbem,  tecsuse  tnese  only  affcrd  tcc  ready  ^^^ 
portunity  for  defacing  tbe  aonuirent. 

U.  7iFLLS  AKC  ?Guî^îAINS. 

Except  îicnuîrsntE,  tbe  Eost  tesutiful  end  suitafcle  décorations 
et  sauares  are  wells  and  fountsins,  î/arkets  recuire  cleanliness 
and  therefcre  fcuntains,  which  are  noiR   irerely  bydrants  with  1 
l.arée  tanks,  tbeir  centres  occupied  by  a  pedestal  supportiné 
a  large  sûell,  a  canopy  or  a  statue  cr  grcur  cf  statues,  or  s 
structure  like  a  tower  like  tbe  Scbône  Erunnen  at  Surenturé. 
Ihe  irarket  fcuntain  is  a  running  fcuntain.  îhere  are  several 
otber  types  of  wells  or  fcuntains:-  1»  the  well,  well  bouse, 
enclosed  spring,  2,  tbe  running  fcuntain;  3#  spring  wells  and 
fountains;  4,  cascades  and  water  deccrsticns, 

1.  Cistern  wells  are  vertical  and  usually  round  shafts  sunk 
to  tbe  water  level,  soiretiires  to  s  depth  of  several  bundred  f 
feet.  Furnisbed  witb  a  curb  at  top  with  scire  arrsngeirent  fer 
raising  tbe  water,  ir.erely  a  bucket  and  cbsin  fer  ssells  of  siall 
depth.  Ihe  well  curfc  irust  te  forired  se  tbat  the  full  bucket  n 
Èay  te  set  on  it,  and  its  extericr  iray  be  crnanented  ty  reliefs, 
'ihe  finest  exaiples  of  such  curts  are  the  bronze  curbs  in  tbe 
ccurt  cf  the  Coge's  palace  in  Venice,  that  are  circolar  inter- 
nally  and  octagonal  externally. 

Ihe  sbaft  of  the  well  itself  is  even  treatea  esthetically  in 
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soine  cases,  soiretines  as  a  winding  stairs  witb  open  well  in  t 
tbe  loner  part  of  it  beicg  a  fcasin  for  ccllecting  ttie  water, 
Sach  a  well  telonging  te  tlie  nediaeval  period  and  of  square 
section  is  the  so-called  Jew's  tath  in  Friedterg  in  îaunus, 
and  we  hâve  an  exasple  frcir  the  Renaissance  period  in  the  well 
of  Antonio  Sangallo  the  Younger  at  Crvietc.  tegon  after  ly25. 
Ihe  latter  is  of  circular  section. 

In  Œost  cases  the  tucket  is  suspended  ty  a  chain  that  runs 
over  a  pulley.  îhe  pulley  itself  irust  te  supported  in  any  suit- 
atle  itanner,  and  a  séries  of  notives  are  thus  produced  which 
hâve  teen  executed  in  iiany  places.  -Sauvagect  gives  a  teautifal 
well  with  two  buckets,  one  supplying  the  garien  of  a  ironastery, 
the  other  a  street  at  a  lower  level.(Fig.  411).  Iwo  piers  of 
différent  heights  support  a  horizontal  stone  beaE  strengthened 
ty  décorative  additions  at  the  iriddle,  te  which  the  pully  is 
fastened.  Over  the  piers  free  terttinals  are  added  as  décorati- 
ons of  the  stone  beair.  Wells  of  this  kind  are  not  infrequent 
in  the  clcisters  of  Italian  ironasteries.  Ihey  are  usually  pla- 
ced  at  the  centre  and  are  elevated  on  several  steps.  Eut  they 
aay  aise  te  att^ched  te  a  wall  into  which  the  end  of  the  beai 
is  tuilt,  the  otûer  end  teing  supported  by  a  ccIuitû  (Fié.  412). 
îhis  irotive  iray  te  tunned  te  good  scconnt  ty  ïïakîng  the  beau 
quite  long,  arranginé  that  one  can  pass  arcund  the  well  (Fig. 
413).  It  will  tben  te  advisatle  to  place  a  ccrtel  tetween  the 
beau  and  its  supporting  pillar,  ?îhicb  iïay  b£  forired  in  varicus 
nays.  If  the  well  is  distant  frcir  the  îsall,  the  stone  beau  cay 
be  replaced  by  an  iron  beam,  then  let  intc  the  block  that  sup- 
ports the  pulley.  A  very  graceful  late  Gothic  well  of  this  kind 
stands  in  the  court  cf  the  Gyirnasiun:  behind  the  choir  of  the 
cathedral  in  Strasburg. 

A  further  developuent  of  the  well  is  produced  ty  placing  a 
strong  covering  slab  sbove  three  or  irore  piers  supporting  the 
pulley.  îhe  centre  cf  the  covering  slab  iray  te  strenêtbened, 
which  originates  the  ictive  of  distingnishing  this  centre  ty 
décorative  additions,  as  well  as  ornairents  placed  atcve  the 
piers,  statues  and  ornairents;  the  Gercan  Renaissance  bas  left 
ttany  such  wells,  the  ïïctive  teing  iuproved  ty  wrought  iron  wcrk. 
îhis  ttotive  of  the  canopy  well  is  developed  in  laréer  designs 
cf  siirilar  character  in  a  siiall  polygonal  structure.  (Fig.  414). 
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An  exaiiple,  tbcugb  irore  sinple  tban  the  one  sbown,  is  fcund 
near  the  churcb  ic  Veere  in  Hoîlâud,  sbere  tbe  rainîtater  is  c 
collected  on  tbe  roof  of  tbe  cburcb,  led  in  a  cbannel  E  tbat 
runs  arcund  tbe  cistern,  tbe  inpurities  teîng  depcsited  in  it, 
while  the  clarified  water  flcws  intc  tbe  collecting  basin  fcy 
cpeninés  filled  witb  bricks  set  near  eacb  other;  tbus  only  tbe 
water  can  pass  tbrou.éb  the  slits  as  sbown  in  Fig,  415,  îbe  cb- 
annel  E  and  tank  A  itay  te  accessible  ty  steps.  îbe  pulley  for 
tbe  fcucket  chain  is  supported  frcir  tbe  ieystcne  of  tbe  vault. 
In  very  deep  wells  tbe  î^eigbt  of  tbe  cbain  and  tbe  fcuckets  is 
toc  £reat  for  tbe  cbain  te  fce  sinply  drawn  up  ty  band;  in  such 
cases  as  in  derricks,  a  windlass  is  sotstituted  for  tbe  pulley, 
to  îshicb  tbe  cbain  is  fastened,  and  tbis  is  snpported  ty  two 
tearings.  A  wbeel  is  attacbed  to  tbe  axle,  wbicb  is  then  turned 
ty  totb  bands,  while  tbe  cbain  is  wound  on  the  axle.  A  ratchet 
prevents  the  wbeel  frcii  slipping  ont  of  tbe  bands.  îben  the 
raisiné  of  water  ty  ttachinery  reqaires  pro|ection  ty  a  root, 
so  tnat  ircn  parts  iiay  te  es  little  as  possitle  expcsed  te  rust. 
Ibe  wbcle  design  cf  tbe  cistern  is  tben  detacbed  and  covered 
cy  a  building,  or  is  placed  in  a  niche  of  the  wall  and  covered 
ty  a  protectiné  rcof, 

?tell  bouses  are  osually  euplcyed  wbere  a  sprins?  is  treated 
like  a  well  and  is  placed  under  a  roof,  ihe  spring  is  then 
enclcsed  to  serve  for  drinking,  se  tbat  tbe  surplus  water  is 
reEoved.  lineral  springs  in  particular  recuire  attention  to  te 
devoted  te  tctb  tûesc  peints.  In  cities  like  Eaden-Eaden,  wbere 
naturally  bot  water  is  ottained  in  such  auantities  as  te  te  a 
used  fer  econeirècsl  purpcses  as  well  as  fer  drinking  and  tatbs, 
public  fountains  are  usually  arrangea  as  niches  in  tbe  wslls, 
and  tbe  outlets  for  water  are  clcsed  ty  stopcocks.  Spécial  dr- 
inking halls  are  generally  planned  wbere  tbe  water  is  drunk. 

Ctber  desiéns  fer  fountains  are  arranged  like  sirall  epen  t 
buildings,  wbere  tbe  water  runs  frcir  eue  tssin  intc  ancther  1 
lower  one,  then  intc  a  tbird.  etc.,  so  as  to  rénove  ail  vesti- 
ges cf  inpurity,  Such  icuntains  are  vaulted  witb  open  reçus  at 
cne  side,  teleng  to  the  nediaeval  perier,  and  still  exist  in 
several  Italien  cities,  as  in  Siena,  A  few  sinilar  spriné  bou- 
ses aise  renain  in  Gerirany  and  France. 

Larger  designs  for  springs  aise  censist  cf  2d  cpen  tasic  witb 
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a  chnnel  for  renoving  surplus  water,  and  cne  descends  to  tbe 
tasin  froir  the  hi^her  grcund  level  tn  a  flight  of  steps.  A  fine 
exBEple  of  such  a  design  is  affcrded  ty  DODauschingen  in  its 
so-called  source  of  tbe  Eanute.  . 

Eetween  the  cistern  viells  and  flcwing  fountains  are  puŒp  we- 
11s,  wfaicb  are  seldoE  public  wells  but  are  found  in  courts  of 
private  bouses,  and  are  tberefor  seldom  decorated,  The  cistern 
is  tben  ccvered  by  a  stone  slab  at  wbose  centre  stands  the 
pump,  usually  cf  wocd  with  a  swing  handle,  It  is  also  Doade  of 
stone  or  cast  iron,  and  is  tben  treated  like  a  stone  pillar 
witb  cat  and  free  teririnal  ornairent,  or  a  cast  iron  column  witb 
any  fom  of  capital  supporting  a  statue,  laap,  or  free  ornaient. 
Tbe  bandle  cf  the  puEp  ïïay  bave  a  décoration  at  its  upper  end 
by  iron  bands  like  volutes  to  avoid  its  swinging  sidewise,  Ee- 
Icw  tbe  spout,  often  treÈted  like  a  rain  spout ,as'^tbe  bead  cf 

a  lion,  dolpbin  or  dragon,  etc.,  stands  tbe  basin,  irost  siirply 
a  bollowed  stone  slab,  eut  in  çcre  pleasing  designs  teink  like 
a  vase  resting  en  tbe  base  cf  tbe  puirp  snd  crossed  by  orcn  roas 
at  top,  en  ïïhicb  tbe  water  pail  is  placed,  (Fig.  4^6). 

2.  Bunniné  fountains  princically  differ  froF  cistern  wells 
in  being  supplied  cy  water  acqueducts  or  si:rings  led  tbrougn 
pipes  froïï  a  réservoir  bigber  than  tbe  outlet,  Acccrding  te  t 
tfieir  arrangenent,  they  are  either  wall  fountains  or  detacbed 
fountains.  Ihe  forner  are  often  placed  in  courts,  are  niche  f 
fountains  in  the  front  of  tbe  basin  and  prcject  little  froir; 
tne  face  of  tbe  îsall  (Fig.  417).  An  architrave  like  that  of  a 
door  décorâtes  tbe  niche,  and  this  iiay  be  developed  into  a  can- 

cpy  «itb  pilasters,  cclunns,  pediients,  etc.,  while  tbe  front 
of  the  basin  bas  space  for  any  décoration  in  relief.  In  circu- 
lar  niches,  the  uçper  part  is  crnanented  like  a  shell,  a  hori- 
zontal band  being  carried  around  at  the  height  cf  the  sprinéing, 
and  in  case  of  richer  treatuent  the  discharge  pipe  nay  be  ccn- 
nected  ï?itb  a  statue  in  any.  way.  îhe  fountains  in  the  coarts 
of  Italian  palaces  as  well  as  the  sacristies  cf  churcbes  are 
irostly  forned  in  acccrdance  with  tbe  saire  principles,  tbe  basin 
is  coiT,pos£d  cf  or  ccvered  with  ïïarble  slabs,  and  is  sonetiaes 
of  cast  bronze.  Ancther  arrangenent  if  wall  fountains  is  te 
place.tfesc.basin  befcrs  tbe  wall  face,  se  that  tbe  niche  is 

shallow;  this  arrangeffent  would  be  ouite  suitable  for  tbe  corner 
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of  two  streets  leeting  at  an  acute  angle  (Fi^.  418). 

A   tbird  arran^enent  is  çarticularly  adapted  to  fce  p|aced  un- 
der  tiie  landings  of  rairps  cr  stairs  for  terracea,  aquarluns 
or  fisfapcnds,  li^hted  frott  afccve,  is  te  arrange  a  nsll  bouse, 
whicii  is  to  fce  regsrded  as  an  enlarged  nicbe.  Thèse  tbree  co- 
des of  arrangeirent  ttay  usually  te  varied  in  Kany  ways,  and 
treated  according  to  tbe  principle  cf  décoration  of  niche  foun- 
tains,  iray  te  developed  intc  grcttos  of  ail  Isinds  like  thcse 
in  se  irany  Italian  gardens,  as  well  as  in  water  décorations  c 
cf  tbe  late  Renaissance.  lEitaticns  cf  stalactites,  tufa,  glit- 
tering  irinerals,  sbells,  figures  spouting  water,  dclpbins  snd 
dragons,  silenuses,  serve  te  ornanent  such  grottes,  wbicb  were 
also  favorites  at  courts  cf  French  and  Gerian  princes.  Such 
grottes  exist  at  Versailles,  Sanssouci,  Schwetzingen,  WilleŒs- 
bôbe  near  cassel  with  its  mater  ornanents,  as  nell  as  elsewbere. 

îbe  sinplest  forn  of  detacbed  fcuntains  cay  fce  treated  like 
puŒp  wells.  In  ricber  designs  tbe  nuirter  of  water  tasins  and 
discbarge  openings  wculd  te  increased,  and  a  corresponding 
fcTïï  of  plan  fce  selected  (Fig.  420).  Ibe  wost   varied  foris  are 
especially  possifcle  in  tbe  larger  Earket  fountains,  T^bether  t 
tasins  are  set  in  tiers  atove  eacb  otber,  or  a  coiiïïcn  tasin  is 
icrtted.  Ihe  ucper  tssÎD  iray  also  te  accevssitle  by  steps.  (Fig,421) 

Fvidently  tbe  varied  siirple  anf  coctined  polygonsl  forirs  (3p:.ë. 
422)  ïïsy  te  used  to  éood  advantage  as  tbe  Systems  et  plans  cf 
sucb  Earket  fcuntains,  and  nay  vary  acccrding  to  wbether  tbey 
are  connectée  witb  stairs,  seats,  or  gas  laœp  pests,  or  an  up- 
per  Êroup  of  water  sbells  is  forned  tesides  tbe  coiriron  tank. 

As  a.nesns  cf  deccraticn  cf  thèse  and  ctber  designs  of  fcun- 
tains, ail  aniual,  plant  or  purely  ernanental  ferirs  are  suita- 
tle,  if  tbey  bave  référence  te  tbe  water.  Tbe  front  side  cf 
tbe  tasin  nay  bave  reliefs  of  ail  kinds;  tbe  central  pillar 
of  tbe  fcuntain  (Fig.  423)  ccnsists  cf  a  plain  rectan^ular  cr 
circular  or  pelygenal  tody  a,  irostly  in  tbe  water,  a  second  t 
cr^nt^ins  tbe  discbarge  pipes,  and  iray  te  decorated  ty  inscrip- 
tions, coats  cf  arirs,  reliefs,  etc.  Atcve  tbis  is  tbe  tase  c 
witn  plan  suited  te  tbat  cf  tbe  lewer  portion,  and  atcve  is  a 
cap  tbat  nay  tear  a  statue,  a  canopy  or  lairp  pcst  d.  îbe  upper 
tasins  nay  te  torired  as  vessels  cr  sbells;  care  nust  te  taken 
tbat  tbey  do  not  appear  tcc  cassive  if  seen  fron  telcw.  It  is 
a  favorite  idea  fer  Earket  fcuntains  to  add  water-spouting 
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statues  in  suitatle  places,  even  on  the  irargin  of  the  tasin, 
te  enclose  the  entire  toantaîn  icy  an  iron  grille,  se  arrang- 
ing  it  tbat  in  spite  cf  tfae  grille,  a  çail  Eay  be  filled.  For 
this  purpose  parts  cf  tbe  tasin  Œay  te  corlelled  ont  or  openi- 
ngs  are  forired  in  the  grille  at  proper  places, 

3.  Spring  fountains  and  founteins.  For  thèse  the  saie  is 
ttore  or  less  true  that  bas  been  said  œoncerning  running  fount- 
ains, tut  with  this  différence  that  tbey  perfectly  serve  a  pu- 
rely  décorative  purpose,  and  are  only  euployed  in  gardens,  as 
a  îBcans  cf  ottaining  water,  teing  connected  with  tasins  for 
gold  fish  or  water  plants,  Ihe  siraplest  forni  of  spring  fountain 
consists  of  a  shell  on  a  pedestal;  richer  forics  bave  several 
sbells  over  each  ctber,  tbe  lower  fed  ty  the  upper.  Ihe   wbole 
Œay  te  sarrounded  )3y  a  single  tasin.  îbe  sbells  nay  te  replaced 
ty  groups  of  sbells,  and  tbe  pedestals  nay  be  in  fcric  of  short 
coloircs,  a  clustered  pier,  tbe  lower  part  cf  a  vase,  or  figure 
sculptures.  Ciscbar^e  openings  take  the  fori  of  siirple  tûtes, 
flowers,  iroutbs  cf  aniirals,  or  aan  te  ccnnected  with  statues. 
It  is  évident  that  the  éreatest  latitude  is  pcssitle  in  tbe 
treatirent  of  fcuntains;  thus  a  well  kncwn  spriné  fountain  in 
Rone  bas  tbe  fcrir  ot  a  toat,  and  tbe  cne  in  ^iszie  Navcna  is 
crowned  ty  an  ancient  otelisk.  A  rich  ccntrast  of  falling  and 
rising  streans  of  water  overflofing  sbell  tasins,  sbell  like 
ffioutbs  atï  discbarge  openings,  sonetiiESs  malic  real  water  ornair- 
ents  of  spring  fountains.  îhey  iray  aise  ccnsist  cf  an  islet 

in  a  tasin  treated  and  ornaitented  by  statues  supporting  the 
water  sbells;  it  iray  further  te  enclosed  ty  a  canopy  structure 
or  it  Eây  decorate  and  ceci  tbe  interior  of  a  rocii. 

4.  Cascade  fountains  are  purely  ornanental  in  purpcse  and 
are  architectural  works  wilh  ccnsideratle  volunas  of  falling 
water.  Ibey  nay  te  lerely  architectural  like  Aqua  Faola  in 
Boue,  with  tbree  great  streaES  of  water  pcuring  dcwn  froir  a 
gate-like  structure  tefcre  a  triuEpbal  arcb,  and  floying  into 

a  collecting  tasin.  Cr  in  front  of  an  architectural  tackércund, 
is  constructed  natural  cr  artificiel  rock  work,  froŒ  différent 
parts  éi   wbicb  tater  éushes  into  a  great  tasin  as  en  Fontana 
îrevi  at  Poire.  Such  cascade  fountains  iray  te  developed  into 
extended  water  ornairents  ty  sculptures  and  plant  ornanients  in 
connection  with  buildings,  flights  cf  steps,  bridges,  ércttos, 
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etc.,  as  at  Sanssoaci  and  at  Wilbelmshôhe  in  imitation  of  tbose 
at  Versailles. 

Ibe  wall  enclosing  tbe  basin  nay  te  formed  like  a  seat  (Fig. 
424),  whose  tack  nust  bave  sufficient  height,  that  a  child  st- 
anding on  the  seat  cannot  fall  into  tbe  water;  for  tbis  purçose 
the  coping  nay  te  crcwned  ty  a  Icw  ircn  railing  to  présent  one 
fron!  cliniting  over  tbe  enclosore  of  tbe  tasin. 

Eesides  foontains  tbe  pricciçal  décorations  of  streets  and 
squares  are  monuirents,  for  wbich  we  bave  only  to  consider  ireE- 
orial  and  not  sepulchral  Eonuicentts.  In  ail  cases  a  distincti- 
on is  Eade  tetween  tbe  object  tc':te  supported  above  tbe  grcand, 
tbe  pedestal,  and  tbe  base  or  foundaticn. 

According  to  tbe  otject  suppcrted  ty  tbe  pedestal,  we  icay  c 
classify  eigbt  différent  kinds  of  isolated  nonunients. 

1.  îbe  object  consists  of  eiblemsl  a  cross  or  an  obelisk,  a 
tower  structure  (monuiient  on  Kreuzberg,  Berlin). 

2.  A  bust  is  suppcrted, 

3.  A  statue  is  supported. 

4.  Two  statues  are  supported. 

5.  Ad  equestrian  statue  is  tbe  object. 

6.  îhe  principal  figure  stands  on  a   pedestal  surrounded  ty 

4  or  £  subordinate  statues. 

7.  Tbe  ircnuirent  bas  an  arcbitectural  backêround. 

S.  It  is  purely  estbetic.  décoration  by  statues  subordinate. 

Ibere  are  two  priaary  requirerrents  for  Eonuirents  of  ail  kinds; 
they  iTiUSt  bave  good  proportions  of  nasses,  and  if  isolated,  t 
tbeir  cutlinea  irust  te  pleasing.  Dnfortunataly  bcth  requireire- 
nts  are  seldoir  satisfied,  since  tbe  training  of  the  sculpter 
is  too  slightly  arcbitectural,  and  be  takes  advice  fron  tbe 
arcbitect-conly  wben  tbe  idea  cf  tbe  coEpositicn  bas  teen  alre- 
ady  decided.  Ibus  for  exanple,  the  Lutber  ironuirent  in  Wcrirs  is 
faulty  in  arrangenent;  the  sutordinste  figures  stand  on  tbe  en- 
closing wall  and  give  the  whole  tbe  appearance  of  a  cbesstcard, 
on  wbich  stand  several  figures.  It  sbould  te  a  first  condition 
of  an  arrangenent  on  tbe  plan  (Big.  325),  that  tbe  statues  at 
a  sbould  in  soie  way  be  connected  with  the  Eonunent  proper  at  b. 

In  tbe  Lutber  ircnuitent  in  Worncs  ail  tbe  statues  like  that  of 
Lutber  hiirself  are  looking  in  tbe  saire  direction  toward  tbe  e 
east,  wbich  bas  an  unpleasing  effect»  tbe  ironuirent  is  also  not 


crientated  at  riébt  angles  to  the  axis  of  the  street,  tut  is 

parallel  to  it,  extendind  froi  east  to  west,  wbich  nust  Ce  ccn- 
sidered  a  Eistake,  when  tbe  ŒonuŒent  is  not  placed  in  the  aiia- 
die  of  tbe  street  itself  like  that  of  Frédéric  the  Great  in 
Eerlin,  tut  stands  at  tbe  side  of  tbe  street, 

ïfie  Scbiller  noDUirent  in  Eerlin  irust  te  regarded  as  teiné 
Quite  faulty,  fcotb  in  proportions  and  in  its  éicensions  rela- 
tive te  thcse  of  tbe  scuare  in  wbicb  it  stands,  since  tbe  str- 
uctural masses  of  the  trestre  cr  cf  the  two  cburches  on  Gens 
d'Arïïes  narket  reouired  a  told  and  massive  structure,  Tbe  non- 
uicents  in  Eerlin  Œost  pleasing  in  proportions  are  Scbinkel's 
lEonuirent  of  tbe  great  elector  and  Eaucb's  ironuirent  cf  Frédéric 
tbe  Great. 

In  regard  to  proportions  and  effect  of  cutlines,  thèse  will 
alîîays  te  decided  ty  the  proportions  tetween  the  pedestal  and 
the  otject  supported  by  it,  and  wbich  prescrites  its  plan.  If 
we  ccnceive  tûat  a  cube  r(-:^l>;  on  a  slat  and  supports  a  pyrairid, 
(Fig.42ê5),  the  proportions  of  the  irasses  viewec  diagonally  w 
will  te  ccïïpletely  cbangea  and  nay  te  unplessing;  hed  we  drawn 
a  cylinder  with  height  egual  te  its  diameter  and  supporting  a 
ccne,  iijstead  cf  the  cote  and  pyrairid,  its  açpearance  «culd  te 
the  sane  frcir  anv  peint.  If  we  enplcy  s  forE  intenrediate  tet- 
vseen  the  t^o,  we  bave  two  chciccs  cf  a  fcm  fer  the  ttcnnuent, 
either  the  octaécn  cr  the  cross  (Fié.  427).  Circular,  octagcn- 
si  cr  crcss  pedestals  al^^ays  Icck  test  if  viewed  diagcnally. 
It  is  prefcratle  to  irake  tbe  pedestal  of  such  fcrir  as  te  prc- 
duce  a  graduai  transition  froir  the  sauare  te  the  cross,  tnen 
ce  the  cctagon  and   finally  te  the  circle.  If  lîe  again  return 
té  the  sinplest  case  and  insert  a  cap  between  the  cute  and  the 
pyrairid  (Fig.  428),  its  projection  will  conceal  a  part  of  tbe 
pyraiiid  and  thas  lessen  the  ctject  supported  ty  the  pedestal. 
As  it  is  really  the  principal  part  cf  the  Œcnuirent,  tbe  çyrair- 
i?   should  appear  as  large  as  cessible,  hence  a  spécial  tase  is 
ptoperly  given  te  it,  whose  irass  is  in  a  pleasing  proportion 
to  the  irass  cf  the  pyrairid.  If  the  tase  ts  too  irassivs,  the 
pyrairid  looks  sirali;  and  if  toc  low,  it  dces  net  act  as  a  irass. 
If  an  otelisk  is  lade  the  principal  ctject  ef  tbe  nonuaent  (Fit. 
429)»  or  8  Genr-orial  cclua.n  instead  ef  a  pyracid,  the  iiass  of 
the  tase  would  appear  unpleasing  in  proportion  te  tne  otelisk. 

Cn  this  ccnsideration  are  tased  the  gcod  bdô   tad  srranç^eiïents 
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cf  ttonuttents.  on  ir.ost  ncnuŒents  tbe  proportion  between  ofcject 
and  pedestal  is  tberefore  unpleasing,  since  tbe  pedestal  is 
irade  too  faigh»  prcpucing  too  irassive  an  etfect,  It  too  freque- 
ntly  looks  like  a  tile  stcve.  iberefore  it  will  alwaps  te  prop- 
er  to  insert  a  speceial  base  tetween  the  cap  of  tbe  pedesxal 
and  tne  principal  otject  of  the  ncnuirent,  tbus  redacin^  the 
total  heiébt  of  the  nonuBfnt  by  e  sutstrncture  in  parts.  Cne 
will  never  fail  if  thèse  grcund  Isws  are  ofceyed,  as  Baocb  did 
in  bis  aonuirent  of  Frédéric  the  Grest, 

A  second  point  requires  nitice,  that  the  pedestal  an<  the 
tase  of  the  otject  nust  te  so  arran.éed  with  referecce  te  the-: 
otject,  the  treatirent  and  the  décorations  in  relief,  that  the 
otject  becoiies  the  principal  thin^,  or  that  s  contrast  is  pro- 
duceô  tetween  the  treatirent  of  the  otject  and  the  Œore  or  less 
detailed  treatuent  of  the  tase  portion. 

Thus  an  equestrian  statue  agrées  with  a  richly  treated  tase 
fitçve  a  Ecre  siïïply  forired  pedestal,  statues  with  rich  drapery 
or  richly  detailed  costuïïes,  e  sxandiné  cr  crouchiné  lion,  s 
dra.^cn  fight,  etc.,  «ill  recuire  plain  sna  siitple  beses  and  pe- 
destals,  te  retain  the  contrast.  îhus  the  develcpnent  cf  the 
architectural  irculdinè^  of  the  tase  and  pedestal  essentially 
dépends  en  the  de.^ree  of  detali  ic  the  principal  otject. 

lo  treat  a  nonuirent  as  2  shaii  tcuntain  fron,  which  no  water 
floîîs  like  the  Schiller  ironurtent  in  Eerlin,  is  a  coarse  cflence 
aéainst  the  external  and  interial  truth  of  an  art  wcrk. 

The  ascendin^  steps  that  forir  the  satstructure  of  a  ironuiient 
should  recall  the  steps  of  stairs  as  little  as  possitle,  and 
therefore  should  te  so  crofiled  thet  rain  later  iray  speedily 
run  off,  and  that  their  purpose  iray  te  apparent  to  the  eye. 
(Fig.  43c).  Inscriptions  are  test  eut  with  a  rectan^ular  sect- 
ion of  tbe  letters;  incisions  7»ith  triangular  section  easily 
teccire  illegitle  ty  exposure  to  weather.  îo  arrange  sests  on 
the  ïïonuïïent  itself  is  iiiprcper,  since  it  nay  easily  te  detaced. 
Eut  it  is  suitatle  te  place  sests  in  the  vicinity  cf  tbe  ironu- 
irent  se  that  it  ïïay  te  seen  with  ease. 

1.  în  ironuirents  whcse  principal  sutject  consisxs  cf  entleas 
or  otjects  of  any  kind.  except  statues,  the  tase  and  pedestal 
should  te  arranéed  to  accord  therewith.  A  fine  ïïotive  cf  such 
ironnïïents  is  shown  in  the  otelisk  fountain  in  Carlsruhe  (Fif^. 
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431);  an  otelisk  is  flanked  ty  two  griffina,  lions,  river  gods, 
etc^,  wbose  itassive  otlcn^  pedestals  praject  teyond  tbe  square 
of  tbe  otelisk;  tbe  latter  is  utilized  as  a  running  foantain, 
whose  two  tasins  cay  project  fceycnd  tbe  pefestal  at  its  sides, 
îhe  saire  ncctive  nay  te  utilized  in  ttonuirents  witb  statues. 

2.  t^cnanents  witb  fcusts  usually  bave  a  proporticnally  bigh 
pedestal  tbat  receives  tbe  inscription;  to  prevent  tbis  froi 
having  a  too  nassive  effect,  a  spécial  fcase  iray  te  inserted  t 
tetween  tbe  cap  of  tbe  pedestal  and  tbe  tust,  The  tusts  iray 
stand  free  or  iray  te  placed  against  tbe  rear  walls  of  porti- 
cos,  or  also  te  arranged  as  Eeiorial  fountains.  îhe  tusts  itay 
te  prctected  fron  rain  ty  a  canopy-like  sthucture* 

3.  lîspecial  care  irust  te  taken  in  case  of  detached  nonuients 
îiith  statues,  tbat  tbey  bave  good  proportions  on  ail  sides,  a 
and  tbat  tbey  âlainisn  prcperly  upward.  îherefore  it  is  proper 
to  cover  tbe  figures  with  nanties,  wbich  conceal  tbe  ppaces  te- 
tween tbe  legs,  te  place  eirtleas  at  tbe  feet  of  tbe  figures, 
pedestals  supporting  an  arir  cf  tne  figure,  and  siitilar  access- 
cries,  whicb  give  tbe  cbief  otject  a  broad  tase.  Bence  in  irany 
cases,  sitting  figures  appear  tetter  tban  if  tbey  were  stand- 
ing, since  tbeir  loser  pcrticns  are  trcader*  In  iroDunents  witb 
statues,  tbe  pedestals  usually  look  too  croad  wben  viewed  diaé- 
onally,  and  tbe  angles  are  tberefore  usually  truncated  (Fig, 
432),  In  nore  ricbly  detailed  pedestals,  tbe  angles  are  flank- 
ed ty  pilasters  or  slight  projection,  and  an  entatlature  is  i 
inserted  tetween  tbeir  capitals  anf  tbe  cap. 

4.  h^onuKents  witb  two  statues  as  a  rule  require  an  otlong  p 
pedestal,  witb  its  trcader  side  at  front.  Ibis  troad  front  siïe 
tben  requires,  so  as  not  to  seeE  eirpty,  to  te  divided  ty  reli- 
efs, inscrited  tatlets,  and  like  ascesscries.  Pigs.  433  and  434 
represent  tbe  base  cf  sucb  a  ïïonuirent  at  Geneva,  executsd  after 
designs  of  Frcfessor  î^icclai. 

5.  &questrian  statues  likewise  need  an  otlong  pedestal,  but 
its  end  is  in  front.  Ihe  tcld  rrass  of  tbe  tody  àf  tbe  borse 
forirs  an  eatbetic  contrast  to  tbe  pedestal,  at  whose  base  angle 
statues  iray  te  placed.  Airong  tbe  icost  teautiful  equestrian  sta- 
tues are  tbe  Œonunents  cf  tbe  Ereat  Elector,  of  Frédéric  tbe 
Great,  tbat  cf  Collecni  in  Venice,  tbe  angles  of  tbe  pedestal 
teing  decorated  ty  cclunns. 

c.  One  of  tbe  irost  extensively  eniployed  types  of  Ecnuïïents 
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is  that  where  a  central  statue  is  surrounded  ty  four  angle 
figures.  An  increased  developicent  4n  heigbt  results  in  such 
iLonuments  as  ï?ell  as  a  çyranidal  enlargeirent  downsard,  ît  is 
préférable  fer  thèse  ncnuKcnts  also  to  make  tbe  pedestal  lou- 
er, placing  tfae  principal  statue  on  a  spécial  tase  (Fié,  435), 
l'ost  seated  angle  statues  likewise  hâve  separate  bases, 

Soii;etiïï,es  four  sutordinate  statues  are  placed  tetieen  the 
angle  statues,  or  groups  of  eictleiis,  ccats  of  arirs  and  other 
syEbolical  or  ornairental  accessories.  'Ihese  Œay  be  se  arranged 
that  the  lower  part  of  the  pedestal  is  separated  froŒ  the  upper 
portion  bye  cap,  and  independently  developed  arcbitecturally  , 
so  that  the  upper  part  becones  a  low  frie2e,  flat  or  decorated 
by  reliefs.  In  this  way  the  nass  of  the  pedestal  can  be  irore 
richly  treated,  and  its  beauty  cf  proportion  be  increased  by 
thèse  subdivisions. 

7.  Ihe  treatment  and  proportions  of  an  architectural  backgr- 
ound  of  nonuffents  aust  be  arranged  in  accordance  with  the  Œon- 
uirent  when  serving  as  a  îoil  to  heighten  the  importance  cf  the 
iroDUirent.  îbus  the  statue  cf  Eavaria  in  î^unich  is  surrounded 
by  a  hall  cf  faEe,  and  in  the  ccirpetition  for  the  Œcnuirent  of 
Victor  Eiranuel,  a  triuuphal  arch  was  placed  in  the  foreground, 
beneath  it  bein^  placed  the  actual  ncDUirent.  Ihe  architectural 
surrcundinés  cf  a  ircnuEent  iiay  evidently  be  arranged  and  treat- 
ed in  the  irost  varied  ways;  not  toc  large  a  scale  will  always 
be  préférable  fer  the  architecture,  so  that  the  rcnuirent  iray 

bc  as  proninent  as  possible,  h'ichelangelo  well  understcod  in 
bis  tottbs  cf  tbe  Wedici  as  well  as  in  the  nonuKent  of  Fope 
Julius  II,  how  te  nake  the  statues  theirselves  nore  iirposing  by 
the  siiall  scale  of  the  architectural  backgrcund. 

îhere  renains  a  wcrd  to  say  in  regard  te  nonuiients,  î«hich 
are  net  detached  or  isclated.  Ihey  are  generally  arranged  as 
niche  ircnuiients  attached  to  a  wall,  and  the  architecture  cf  t 
the  niche  foms  the  principal  nctive  of  their  treatirent.  Ihe 
nctive  of  the  triuirphal  arch  wss  frequently  used  te  ^ccd  edvan- 
taée  in  the  iiore  extended  designs  of  this  kind.  Four  niches, 
each  containing  a  statue,  are  also  coEbined  in  a  detached  Ecn- 
uiient,  that  teririnates  at  top  in  soie  forir  of  roof.  (Fig.  43c). 

8.  Furely  estbetic  nonuirents  are  usually  arranged  acccrding 
to  a  few  ground  types  as  iieirorial  coluans,  tower  structures, 
teiple  buildings,  and  also  as  statues  arranged  arcund  a  centr- 
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central  çciot.  nhen   tbe  nemorial  pillar  is  cf  sleoder  proport- 
ions, it  nay  take  the  irost  varied  forirs  (Igel  coluin  near  brè- 
ves, Konoirent  of  Columfcus  at  Genca,  fc^eEorial  ccIuœd  in  Neastadt 
at  Vienna,  î/ary's  columns  of  Boccco  perior  in  différent  cities 
cf  Austria);  in  larêer  designs  it  was  usually  treatec  ss  a  cc~ 
luin  ffitb  capital,  wbose  abacus  is  accessitle  by  a  vjinding  st- 
airs  (colunn  of  îrajan  in  FoiEe,  Coloirn  Vendoire  in  Paris,  L'ono- 
lient  of  victcry  in  Eerlin),  Monunents  liie  toners  are  eitber 
solid  (ffionuiient  of  Lysicretes,  ironuiient  on  Kreuzterg  in  Berl- 
in), or  are  arranged  to  serve  as  towers  for  observation, 

îhese  Œay  also  be  trested  in  différent  ways  according  to  lo- 
cation, ïhe   sQbstructure  ccntaining  tbe  entrance  to  the  stairs 
or  an  elevator,  (towers  cf  îrocadero  in  Faris),  sonetimes  forss 
an  extended  architectural  design,  sometiies  with  the  fora  of 
an  open  portico,  that  of  a  chapel  (Fig.  43/  a),  or  finally  a 
cross  shaped  substructnre  b,  ;îitb  centre  occupied  by  stairs. 
In  arrangenent  s  the  stairs  nay  te  placed  in  an  apse,  se  that 
it  is  first  cnnnected  with  the  central  stairs  abcve  the  vaults. 

we  bave  a  characteristic  ôxaaple  of  teirple  and  centrally  ar- 
ranged plans  in  the  Walhalla  near  Eegensborë  and  ic  the  Fnhires- 
halle  near  Keblhein.  Snch  designs  with  which  are  te  be  classed 
loohcut  pavilions,  like  the  Gloriette  of  Schônbrunn  near  Vien- 
na,  do  net  adirit  of  a  General  discussion,  beiné  entirely  free 
ccupcsitiOES,  probably  the  freest  and  ircst  pleasant  probleits 
of  the  architect,  ]:erŒittiné  s  irultituce  cf  sclntions. 

W.  CI'IY  GÂ'IES;  îRIDliFtiAL  ÂECfiH.s. 

New  that  irost  cities  bave  ne  narrow  circle  of  fortifications, 
a  principal  irotive  for  the  treatment  cf  city  gstes  entirely  d 
disappears,  thst  gave  the  gâtes  a  certain  character  in  early 
towns,  the  gâte  tcfler  that  soEetines  ccly  served  te  contain  s 
portcullis  or  drawtridée,  or  sciretinies  the  prison,  cr  éuara. 

City  gâtes  bave  becoire  obstructions  te  traffic  according  te 
iiodern  idées,  and  one  is  dispcsed  te  rénove  thein,  rsther  than 
erect  new  structures.  If  they  bave  teen  retained  frci  ccnsicer- 
âtion  for  esthetically  iirportant  older  gâtes,  the  cld  fortifi- 
cations bave  usually  been  tcrn  down  st  riêbt  and  leît  ci  then, 
and  the  traffic  near  the  gâtes  is  thus  falicitated.  If  new  gâ- 
tes are  erected,  the  plan  cf  the  streets  is  generally  arrangea 
so  that  the  laréer  central  openin^  is  used  for  wagon  traffic, 
wfaile  the  smaller  side  cpeninf^s  serve  foct  isssenéers.  Yet  such 
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Œodern  gâtes  eventoally  proved  toc  narrcw  for  the  traffic,  so 
that  they  Tiere   entirely  isolated  like  the  Fropyleuic  at  fc'unich, 
or  passages  later  arranged  at  one  or  botb  sides  as  at  tbe  Erac- 
denturg  gâte  îd  Eerlin* 

Gates  are  frequently  flanked  fcy  guard  bouses,  or  ty  buildings 
for  collection  of  the  octroi  duty,  ïhus  results  the  usual  arr- 
angenent  of  tree  eçenings  between  irings.  If  the  central  gateway 
is  covered  by  a  seniicircular  arcb  as  well  as  tbe  narrower  side 
openings,  tbe  Ective  of  the  triuEphal  arcb  is  usnally  tbe  Kost 
naturel  design. (Fig,  438).  îbe  iriddle  part  is  generally  crowned 
by  an  attic  and  group  of  statues,  a  quadrige  or  ctber  symbclic 
décoration,  and  tbe  wings  are  covered  by  platforES  reacbed  by 
stairs,  and  tbeir  parapets  iray  bave  battleicents*  Sucb  platfornis 
are  peculiably  suitable  fer  seeing  life  in  the  streets  during 
festivals,  and  open  boxes  niay  bs  arranged  over  tbe  side  arches 
for  the  saŒe  purpose.  Where  wings  are  unnecessary,  external  s 
stairs  niey  be  placed  to  irake  the  attic  accessible.  If  streets 
terffiinate  withcut  a  gatevîsy,  their  ends  are  preferably  narKec 
ty  sQuares  and  ty  corner  tuildings  of  nore  inportsnce.  C3tc- 
ïïsys  in  the  interior  of  a  city  usually  resuit  frcn;  the  passage 
under  a  railway.  In  the  bettei  ausrters  they  cspecially  recui- 
re artistic  deccrstion,  which  shculd  at  least  coirprise  a  pleas- 
ing  and  tcld  liiritation  of  the  irasonry  foriring  the  railway  via- 
duct,  Ihe  saire  is  aise  true  cf  railway  tunnels  inside  cities, 
ïhus  the  tunnel  under  the  castle  oi  Heidelberg  should  bave  been 
constructed  at  scniewhat  greater  expense, 

J.    EEICGES,  eAÎ/FS.  EASIKS  FCE  WAIÊR,  Hi^REOBS. 

Eridges  over  canals  and  rivers  within  cities  are  usually  lc«, 

as  the  levai  of  tbe  streets  is  not  iruch  above  the  higbest  level 

of  the  water,  as  in  Paris,  Eerlin  and  Airsterdatt,  In  cities  in 

ïountainous  régions,  bridges  are  placed  high  above  the  point 

of  vie»;  référence  is  bere  irade  only  to  the  chain  bridée  in 

Freiberg  in  Switzerland,  It  seldoi  suits  «agcn  traffic  to  raise 

the  bridgeway  too  iruch  at  its  iriddle,  so  that  in  cities  like 
Ansterdair  the  tcwpath  ttusx  be  lowered  on  account  of  the  irany 

bridges  spanning  csnals,  causing  transport  of  freight  on  tbe 

canals  te  take  cther  routes.  If  the  bridge  spans  a  streair  so 

that  its  sides  cannot  be  seen  (Eig.  439),  if  is  then  erected 

as  a  structure  purely  utilitarian.  Eut  if  streets  extend  alcn^ 

the  banks  or  passenger  steaners  pass  under  tbe  bridge  as  in 
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Paris,  there  is  opportunity  for  an  estbetic  treatment  of  the 
sides  of  tfae  bridge.  îhus  irany  city  bridges,  the  Seine  bridges 
in  Paris,  Arno  bridges  in  Florence,  l'oldan  bridge  in  Prague, 
Electcr's  bridge  in  Eerlin  and  others,  are  treated  and  décora- 
ted  as  architectural  wcrlis,  îbe  motive  of  tbe  décoration  of 
bridges  of  symmetrical  forn:  as  stated  in  fcrirer  Cbapters,  is 
furnisbed  by  the  arrangeirent  of  abutnents  and  piers;  in  large 
iron  bridges  any  décoration  desired  is  concentrated  on  the  pi- 
ers, Tshile  scarcely  anything  is  added  te  ornament  the  bridge 
itself . 

In  the  sélection  of  the  Œode  of  construction  lies  a  princi- 
pal Œeans  of  giving  a  pleasing  appearance  to  iron  bridges,  and 
tùis  should  be  carefully  considered  for  large  iron  bridges  in 
cities  as  far  as  circumstances  permit,  so  thst  they  net  only 
satisfy  Eaterial  and  aise  esthetic  needs,  and  the  irononotcnous 
lattice  and  ugly  Pauli  bridges  should  therefore  be  avoided.lhe 
bridge  cver  the  Bhine  st  Coblenz  is  one  of  the  ircst  pleasing 
iron  bridges,  and  it  springs  over  the  stream  in  a  single  arcn* 
Ârcced  bridges  are  generally  ircst  pleasing  when  in  a  single 
arec  like  nearly  ail  bridges  cver  the  Seine  at  Paris.  It  is 
cnly  admissible  to  ccver  the  construction  witb  plates  for 
sualler  ircn  structures,  and  great  bridges  irust  prcduce  a 
pleasing  effect  by  the  divisiez  of  the  masses. 

'Ihe  principal  décorations  of  bridées  always  consist  cf  an 
architectural  treatment  of  the  caps  of  the  piers.  ïhe  end  por- 
tais and  the  caps  cf  the  intermediate  piers,  besides  the  struc- 
ture itself,  êive  the  bridge  a  spécial  stamp.  Ihe  end  portais 
are  either  tcwers,  as  at  the  bridges  cver  the  Rhine  at  Stras- 
burg  and  K'.annheiir.,  Tihere  double  portais  are  constructec  on  ac- 
ccunt  cf  the  double  tracks  of  the  railway;  the  foot  ways  on  e 
each  side  lead  te  the  arraDgeaent  of  two  large  and  two  smaller 
entrance  openings,  or  if  the  bridge  is  te  serve  for  wagon  traf- 
fic  at  the  same  time,  te  the  use  of  three  large  and  two  small 
gateways.  Or  the  end  portais  are  flanked  by  towers,  as  in  case 
of  many  bridges  in  fortified  cities  (l,fayence,  Ccblenz  and  Eir- 
schau  bridges),  lower  pcrtaly  may  receive  the  richest  architec- 
tural treatment. 

Ihe  Œost  teautiful  décoration  of  intermediate  piers  consists 
of  bridge  chapels,  great  favorites  in  the  middle  âges.  Small 
structures  fer  varions  purposes  may  be  erected  in  their  places. 


266 
a  lookout  toîier  Œay  also  be  tuilt  on  the  central  pier. 

îhe  cnains  of  chain  bridges  reqaire  .a  spécial  support  at  eacli 
bridge  pier,  that  usually  takes  the  îote   of  a  tower.  The  appe- 
arance  of  the  chain  bridge  over  the  Eanube  in  Eudapest  is  very 
stately  and  dignified;  the  séries  of  portais  and  the  lines  of 
the  chains  of  the  structure  itself  prcduce  a  pleasing  effect. 

Cn  saaller  bridges  in  cities  a  favorite  idea  is  to  substit- 
ute  separate  statues  or  groups  for  the  end  portais,  to  decora- 
tôethe  niddle  pier  by  a  nonuaent  as  on  the  Elector's  bridge  in 
Eerlin,  the  old  bridges  cf  Frankfort  and  Prague,  and  the  posts 
of  the  railing  are  irade  posts  for  gas  lanips.  It  is  likenise 
very  proper  to  widen  the  foot  ways  by  corbelling  out  the  tops 
of  the  piers,  as  in  the  bridge  over  the  Rbine  at  Easle,  where 
sccicircular  pier  caps  are  furnished  with  seats, 

The  railings  of  stone  bridges  are  preferably  solid  and  also 
of  stone,  or  perforated  and  nade  of  brick  in  snialler  bridges, 
or  are  balustrade  railings,  and  are  icade  of  ?çood  for  wooden 
bridges  or  of  ircn  for  iron  bridges.  In  the  first  case,  the 
railings  are  parapet  walls  extendin^  between  pedestals,  whicfa 
cay  serve  te  support  Isiri:  posts  fer  gas  or  electric  lights;  i 
in  sireller  bridées  the  railinés  cay  be  treated  as  lattice  éir- 
ders  producing  a  structural  effect,  Railings  of  wooden  bridges 
are  usually  constructed  cf  an  external  covering  cf  boards,  like 
balustrades  cf  ^alleries  and  ïïay  be  irade  of  fret-sawed  boards, 
Ecitpletely  covered  wooden  bridges  were  for^erly  favorites,  cov- 
ered  stone  bridges  are  rarer,  like  a  bridge  over  the  Arno  at 
Florence,  where  a  corridor  passes  over  shops  and  connects  the 
Uffizi  and  Fitti  palaces. 

Ail  structural  décoration  is  generally  rejected  in  case  of 
rairps,  quay  «ails,  retaining  walls,  etc.;  rusticated  Easonry,, 
cyclopean  irasonry,  and  ail  bold  and  sdlid  cesonry  are  best 
suited  for  thèse.  The  iriddle  âges  and  Renaissance  were  not  al- 
ways  satisfied  in  such  cases  te  consider  nierely  the  Eateriâl 
needs;  engineers  were  always  toc  Eucb  artista,  and  artists 
were  toc  rr,uch  engineers,  te  be  pleased  with  a  bare  wall  with- 
eut  décoration.  Ey  corbelled  bays,  battlenents,  sculptnred 
coats  of  arrrs,  eirblens  ot  cities,  reliefs  and  anéle  towers, 
and  sinilar  expédients  they  scught  to  relieve  the  lEonctony 
of  their  walls;  if  thèse  were  walls  cf  f crtif icaticns,  then 
the  preceding  expédients  were  added  to  the  éléments  of  irilitary 
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arcbitecture,  making  interestin^  esttietic  décorative  works  of 
City  nalls,  ends  cf  tridëes  and  city  ^ates,  îfae  entire  ouay  w 
wall  iD  HBchst  on  tbe  l'ain  is  even  decorated  by  a  late  Gotbic 
round  arched  frie2e  ornanented  by  lilies* 

Walls  of  lar^e  docks  for  receiving  sbips,  as  well  as  those 
of  harfcors,  are  usually  flat  and  plain,  whicb  is  best  suitea 
to  tnelr  parpose;  crânes  anf  other  nacbinern  for  loading,  wood 
posts  and  iron  rings  fer  nooring  vessela,  landing  stages  and 
stairs,  belcng  te  sucb  sbcre  walls.  Sheds  for  g.oods,  custon; 
houses,  covered  halls  for  sailcrs,  ligbt  bouses,  waiting  rooirs 
for  tbe  public,  ticket  offices,  restaurants,  botel  gardens  and 
siiEilar  accessories,  give  tbe  sbores  and  barbcrs  tbeir  spécial 
stamp  according  to  local  conditions.  Cne  cf  tbe  iiost  beeutiful 
barbors  is  that  cf  Genoa  witb  its  great  portico;  cne  enjoys  t 
tbe  iragnificent  view  of  tbe  sbips  and  tbe  sctivity  on  sbore. 

Cur  Ecdenn  insicid  era  bas  ficne  little  to  irake  tbe  treatnent 
of  bartors  ircre  pleasing;  still  soiietbiné  bas  been  done  cf  Lake 
Constance  in  tbis  respect!  tbe  hsrtcrs  ci  Constance,  Lindau, 
Friedrichsbsfen,  are  knosn  for  tbeir  beautiful  desiéns.  Geneva 
aise  possesscS  beautiful  ouays,  as  well  as  parts  cf  Isaples,  I 
îrieste  and  Leghcrn.,  in  tbeir  ouays  decorated  by  éardecs.  Ctb- 
er  cities  faircus  fer  beautiful  barbcrs  and  sbore  rroïïenades  are 
Cover,  Havre,  Eriébton,  Kiel,  Rsirburg  and  Fortsuoutb  en  tbe  I 
Isle  cf  ;*agbt.  îbe  very  large  ouays  in  London  and  otber  sea  p 
ports  serve  exclusively  for  iraterial  needs,  se  tbat  attenticn 
is  paid  cDly  to  arccitectural  considérations,  so  far  as  to  le- 
cate  nagnificent  buildings  in  tbeir  vicinity,  railway  stations, 
botels,  warebcuses,  etc.;  tbese  large  and  really  splendid  stru- 
ctures éive  to  such  barbors  and  cuays  a  spécifie  estbetic  cbaracter. 

Y.  LIGHTING  CF  CILIES. 

Ibis  is  preferably  by  éss  and  electricity,  and  regaires  lairp 

posts  fer  supportin^  tbe  liébts.  Since  cities  recuire  a  large 
nuŒber  of  lairps,  cast  iron  is  usually  euplcyed  as  tbe  iraterisl 

cf  l8ir,p  posts;  it  is  prccer  te  aake  tbe  pedestals  ci  stcne  fer 

large  lair.p  pcsts,  sucb  c?s  are  usually  erected  before  palaces 

and  public  buildings  or  on  squares.  It  is  even  advisable  to 

treat  the  pedestals  as  celuirns  fer  saèe  cf  econcŒy.  and  tec- 

ause  tbey  iray  aise  be  used  as  pcsts  for  stcpping  carriaées. 

In  ïïany  places  sucb  ccIueus  are  aise  used  fer  supperting  a 

clock,  tberiroireter  and  baroieter,  a  leacen  plate  beinè  binged 
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to  their  lower  part,  that  it  iray  te  turned  like  the  leaf  of  a 
took,  and  en  it  iray  te  painted  a  plan  cf  the  locality,  addres- 
ses,  tines  for  visiting  tcings  wortto  seeing,  etc.  'Tbe  lower  p 
part  cf  the  laicp  post  is  icade  wider  and  iray  te  treated  like  t 
tbs  classic  tripod,  or  the  lower  part  of  a  vase.  Œbe  shaft  can 
de  dîminished  upward  and  is  also  test  treated  in  iititation  cf 
the  antioae  candelatra  and  siitilerly  decorated,  usually  crcwn- 
ed  ty  3  ireely  treated  Corinthian  capital,  which  supports  tbe 
lamp  or  a  circle  of  laups,  with  annuler  or  scroll  arnis  radiat- 
ing  frcir  the  centre,  Ihe  Isups  iiay  te  placed  in  a  circle  or  in 
several  tiers  atove  each  other,  fcrming  groups  of  three,  four 
or  five.  ît  is  usually  expecteo  to  ottain  froir  such  Croups  tet- 
ter  effects  than  they  actually  produce,  for  a  pyramidal  group 
does  net  appear  se  î^ell  fron  teneath,  as  does  the  siirple  arran- 
geirent  in  a  circle;  still  the  size  of  the  laups  will  décide  t 
Hhich  arran.éenent  should  te  preferred,  When  turners  are  used 
witbout  glass  shades,  as  in  circular  crowns  of  gas  lights, 
tbe  space  required  for  each  is  less  than  if  stades  were  used, 
which  toth  protect  the  light  froii;  wind,  codify  and  disperse 
it.  Reflectors  are  often  placed  tehind  the  laups. 

'îhe  lairp  pcsts  as  (Torks  in  cast  iron  adirit  of  the  Eost  varied 
treatîrent  in  détail;  2inc  cr  trcnze  is  rarely  used  for  lairp  p 
pcsts  except  in  eDclosed  rooiis,  and  wrougbt  iron  is  only  for 
lanterns  in  private  hcuses,  since  thèse  netals  are  toc  ccstly 
te  te  used  for  the  éreat  nuŒter  of  lanp  posts  needed  in  a  city. 
Cast  zinc  pcsseses  too  little  strength  unless  the  naterial  is 
Quite  tbick,  to  te  exposed  to  injury  in  the  cpen  streets,  that 
Œiéht  deface  the  lanp  pcst. 

2.  C&CCBA'IÏCNS  FCF.  FES'ÎIVALS. 

ihesc  serve  teitporary  çurposes,  therefore  excludin^  everyth- 
iné  ironuïïental,  eirploying  expédients  of  very  diverse  kinds,  ac- 
cording  to  the  sesscn  of  tbe  year,  in  wnich  they  are  erected, 
such  as  standards  and  flags,  garlands  of  leaves  and  fir  tranch- 
es, wreaths  of  flowers,  triuirphal  arches  and  gateways  built  w 
witb  a  ffooden  franework,  over  intessecticns  of  streets,  tapes- 
tries,  draperies,  ornaniental  paintings,  eirtlens  and  coats  cf 
arirs.  décorative  otjects  of  ail  kinds  irade  of  gypsun,  çaper  and 
clay,  tatlets  with  inscriptions,  illuŒinated  transpacencies,  etc. 
For  festivals  and  cereircnies  when  tbe  ccurt  snd  governirent  cr 
City  officiais  appear  en  a  spécial  souere,  and  the  scectatcrs 
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coDceotrated,  raîsed  airphitheatres,^. pavilicns  for  tbe  court  a 
and  officiels,  arid  irusic  stands  are  necessary,  wbile  for  Œuei- 
cal  festivals,  for  sbcctlc^  ccntests  or  tournauents,  large  as- 
seirtly  balls,  restaurants,  offices  and  siirilar  subordinate  iro- 
ciis  for  varions  çurçoses  are  needed. 

For  our  era  world's  exhibitions  take  tbe  place  cf  Clynipic 
éanes  of  tbe  Greeks,  and  contests  of  animais  and  œen  en  Ronian 
aEpbitheatres,  AliLost  ail  larger  cities  bave  tbeir  buildings 
for  industriel  exnititions,  nfcclly  or  partly  devoted  to  local 
exhibitions,  fer  nusical  contests,  art  exhibitions  and  ctber 
purpcses.  ïbe  world's  exhibitions  in  addition  to  tbe  halls  of 
exhibitions  reouire  a  irultitude  of  annexes,  restaurants  and  p 
places  of  aŒuseiEent,  kicsks,  and  spécial  designs  of  ?9hich  as 
little  ttay  be  said  in  a  gênerai  way  as  of  décorations  fer  fes- 
tivals. Local  conditions,  custcirs  and  usuages,  character  cf 
tbe  festival  and  tbat  of  préparations  for  it,  govern  tbe  deci- 
siCE  for  expédients  to  be  used  in  tbe  décoration,  Ihus  the 
character  cf  the  festival  and  décorations  will  be  decided  by 
the  njourning  of  a  solemn  funeral  cerenony  or  by  the  joy  cf  a 
festival. 

Festivals  of  ail  hinds  iray  be  collected  under  certain  gênerai 
points  of  view.  Church  festivals  hâve  tbeir  peculiar  character, 
deterccined  according  te  the  sect,  and  recur  annually  like  Cor- 
pus Christi  day  in  Gatholic  cities,  or  as  in  tbe  next  group 
they  iray  be  regardée  as  historical  and  are  festivals  of  greet- 
ing  at  the  installation  of  a  recently  elected  pope  or  a  newly 
appointed  prince  of  the  Church,  or  ïïay  be  any  jubilees. 

Bistorical  festivals  are  tncse  connected  witb  a  prince,  like 
tfaose  just  Œenticned,  wben  the  irore  iïï,pcrtant  days,  ccrcnaticn, 
narriage,  victoriens  return  frcn  war,  birth  and  death,  are  coir- 
tteirorated.  A  third  category  includes  ail  po|;ular  festivals  of 
iiusic,  singing,  shccting  and  gynnestic  contesta,  that  recur 
annually  or  periodically,  like  tne  Cctober  festival  in  h'unich, 
Eirii-ir.e8dcw  lestival  in  Cresden,  |ecple*s  festival  in  Cannstadt. 
le  thèse  are  allied  the  traveling  collections  attended  by  prc- 
fessionals  during  Fenteccst,  and  finally  the  great  exhibitions 
that  teritinate  in  late  sunaer  cr  autunn,  acccrding  to  their  im- 
portance, or  world's  exhibitions,  which  usually  last  froir  llay 
till  the  end  of  Cctober. 
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4.  Corirer  «indows  -------------------  215 

5-  CbiiDcys 215 

6.  Décorations  of  roofs  ----------------  2I6 

7-  FsdiEent  cr  ^atle-  ----  --  --  —  -  2I6 

Stcne  construction  ------------------  217 

Erick  ccnstruction  ------------------  2I6 

M^ed  stcne  and  fcrick  nascnry-  ------------  219 

Wood  ccnstruction-  ------------------  220 

lixed  lîccd  snd  stcne  construction-  ----------  220 

Vetcl   construction  ------------------  221 

à'ixec  ircn,  stcne  SDd  wccd  construction-  -------  222 

Arraneeirent  of  plan-  -----------------  222 

Sections  cf  tuildin,ës- 223 

Façades  and  court  façades-  --------------  223 

Kinds  of  cuildings  ------------------  224 

1.  Agricultural  tuildings  ---------------  224 

2.  City  bouses-  --------------------  225 

:•  Churcùes 22S 

4.  Ceneteries  --  -----  —  __---  —  --  230 

5.  Synagogues  ---------------------  23I 

6.  Jei^ish  ceireteries-  -----------------  23I 

7.*  Scbools 232 

a.  Primary-  -**-*-.-*.-'*-.--*--.-.-.**-  232 

8.  Hiëhev 232 

Y.  I-iifinest 233 

a.  Euildinf^s  containing  large  halls-  -----  —  -  233 

3.  Gontainin^,  several  halls*  ------------  234 
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y.  laseuirs.  litraries,  etc.-  ------------  234 

ô.  nospitals,  asylunis,  seminaries--  -■**-.-.*-.-.-.  234 
e.  l'ilitary  tuildiDgs-  ---------------  234 

^,   Bailway  stations,  irarkets,  exhititions-  -----  234 

n.  >,;aDuf actories,  foundries,  abattoirs  -------  234 

K.  Eeths,  acuariuiis,  otservatcries  ---------  234 

S,  Bouses  of  parliaŒeDt  ----------------  234 

9.  Concert  balls-  —  —  —  --_---_-« .  233 

10.  Dancing  balls 235 

11.  Iheatres 236 

12.  Eank  and  office  buildings-  ---------  -  236 

13.  Icwn  halls 237 

14.  l'inistries.  post  and  telegrapb  offices  -------  23? 

15»  Casinos,  bouses  for  clubs  and  societies-  ------  238 

le.  Libraries,  museuirs,  record  offices  ---------  23s 

17.  Hosçitals,  asyluns  --------------  239 

13.  Earracks,  arseials  --  —  --------  239 

19.  Bailway  stations,  irarkets,  ccnservatcries-  -----  240 

20.  Ivanufaccries,  ffints-  ----------------  240 

21.  Eatbs,  cbservatcries  ----------------  240 

1.  flans  of  cities-  ----  —  -____. ^„  .  241 

a^.Generall-*  ->-.***-.**-.*------<---  241 

b.  Streets  —  -  —  --  — -246 

c.  Squares-  ---------------------  245 

1.  Souares  near  cburciies- 249 

2.  Castle  souares  -----------------  25c 

3.  Squares  at  town  ualls-  -------------  250 

d.  Gardens-  ---------------------  251 

u.  Wells  end  fcuntains-  -----------------  252 

1.  Cistern  wells- 252 

2.  Bunniné  fcuntains-  -----------------  255 

3.  Spring  fcunteins  ------------------  257 

S.  L':onuîrents-  ----------------------  25S 

7».  City  gâtes,  triuŒpbal  arches  -------------  263 

}s.  Bridges,  rairps.  basins  for  water,  hartors-  ------  264 

Y.  lightiné  of  cities 267 

2.  Eecoraticns  for  festivals-  --------------  265 


